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November  3,  1852. 
Tliouias  Daridfion,  Esq.,  was  elected  a  Fellow. 

The  following  oommuninLtion  was  read  : — 

On  the  reparation  of  the  Caradoc  Sandstone  into  hco  dUtinet 
ffroujm,  M«**May  Hill"  mul  ///i?  "Caradoc."  Bv  the  Rct, 
Prof.  A.  Sedgwick,  F.R.S..  F.G.S. 

[The  pohlication  of  tfaU  paper  »  deferred.] 


November  17.  1852. 

The  following  communications  were  read  : — 

1.  Notice  of  the  Occurrence  of  on  Earthquake  Shock  i«   the 
Azores.    Bj'T.CarewHunTj  Esq.,II.M.Consulat  St-Micbael's. 

[Communicated  from  the  Foreign  Office  bjr  order  of  Lord  Malmesbarjr.} 

The  following  are  the  particulars  of  an  earthquake  felt  in  the 
Azores  OD  the  night  of  April  16,  1852;  distinguishing  the  islands 
firom  which  information  has  been  obtained. 
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St.  Mary's  ;  0"  32'  East  of  tlie  point  of  observation  at  St.  Michaeri, 
Communicated  l»y  ^(ftjn^  Gucrra,  a  liigltly  intelligent  officer  of  ihe 
Portuguese  army,  resident  at  St.  Mary's,  to  his  correspondent 
here. 

Point  o/Obserration. — The  chief  town  of  Villa  do  Porto,  situated 
on  the  south-west  coast,  about  200  feet  above  the  level  of  the  soa, 
and  separated  from  it  by  a  shgbtly  ascending  plain,  nearly  three  miles 
wide,  and  W.S.W.  (true)  of  the  base  of  the  central  riJge,  of  wliich 
the  principal  peak,  Pico  Alto*,  is  18ft0  tVet  in  height  above  the  sea. 

Time  and  Pheiwmfuu. — At  a  little  more  than  tive  minutes  after 
tm  (lO**  8"  at  St.  Michael's?),  a  slight  subterraneous  rumbling  waa 
followed  by  a  sufliciently  perceptible  oucillaiion  from  south  to  north, 
ending  in  a  strong  shook,  and  lasting  not  less  than  three  seconds. 

Ejfrcts. — No  damage  appears  to  have  been  dooe  to  houses  and 
public  buildings. 


St.  Micuacl's;  Point  of  Observation  25^  AV  West  of  Greenwich. 

Point  of  Olttemtdon. — The  chief  town  of  Pouta  Dclgada,  close  to 
the  sea,  at  an  elevation  of  70  feet,  on  an  ascent  which  in  about  three 
miles  reaches  to  the  top  of  the  central  ridge  of  the  island,  which  in 
this  part  riaes  into  peaks  of  between  lOUO  and  I  GOO  feet  above  the 
wa. 

7V»w»  anti  Phenomenn. — A  distinct  but  not  loud  rumbling  was 
heard  by  some  persons  for  about  three  seconds,  and  after  a  percep- 
tible interval,  a  slight  oscillation  was  felt,  rapidly  increasing  in  force, 
and  slightly  diminishing  at  its  almost  sudden  termination.  The  time 
was  ascertained  by  the  stopping  of  clocks  (which  faced  to  the  westward) 
to  be  three  miuutes  after  ten  p.m.,  and  the  duration  estimated  by 
four  persons,  watch  in  hand  and  independently  of  each  other,  at  six 
or  aeren  arconds.  Tbc  first  oscillation,  as  felt  by  persons  sitting,  was 
lliought  to  be  from  N.N.\V.  to  S.S.E.  (true),  and  0|>en  inkstands 
were  found  to  have  overflowed  on  their  northern  and  soutliorn  sides. 

Effecta. — The  balustrades,  pinuacle*,  and  crosses  of  some  church 
towers  were  thrown  down  ;  a  few  houses  fell  entirely,  or  their  roofii 
or  gables  fell  in,  or  the  walls  were  rendered  unsafe ;  of  others  the 
chimneys  and  walls  were  cracked  in  sides  and  comers,  or  the  'H-ilings 
shaken,  or  the  wrotight  stone  eaves  dislodged,  and  some  windows 
strained,  but  the  glass  not  broken ;  many  garden  walls  were  shaken 
ilown  or  gapped  at  the  top,  or  let)  in  n  tailing  condition,  and  high 
roadside  banks  were  thrown  down.  The  damage  so  caused  does  not 
appear  to  have  been  affected  by  aspect,  situation,  or  strength  of  ma- 
terials and  construction.  Gaps  may  be  seen  in  the  strongly  built 
comers  of  garden  walls  at  one  side  ot  a  road,  where  loosely  built  en- 
closures were  left  uninjured  at  the  other ;  and  a  new  farmhouse  was 
entirely  thrown  down  at  the  west  end  of  the  island,  surrounded  by 

*  Sm  Mr.  HuDt'f  paper  on  the  Ovology  of  Ui«  Iilaad  of  St.  Mark's.  Qotrt. 
Joura.  OcoL  Soc  vol.  ii.  p.  39. 
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poor  hut3,  of  wtich  only  a  few  were  damftged.  The  shock  was  much 
less  felt  at  the  east  end. 

Pkrnomena  observed  at  Sea, — Mr.  Willa,  the  master  of  the  ship 
Snake,  of  Portsmouth,  then  between  St.  Michaprs  and  Tcrccira,  wa* 
sitting  iu  h\A  cabin,  when  he  felt  a  sudden  movement  as  if  the  sails 
were  violently  shaking  in  the  wind.  lie  ran  on  deck  and  found  them 
all  full  and  the  movement  ceased. 

Mr.  Ham,  the  master  of  the  ship  Lady  Elizabeth,  of  London,  then 
off  the  south-west  part  of  St.  Michael's,  had  just  lain  down,  when  he 
felt  n  shock  as  if  the  vessel  had  run  down  a  boat.  He  immediately 
went  on  deck,  but  found  that  the  disturbance  had  ceased. 

The  earthquake  was  felt  by  the  crews  of  the  ships  in  the  port,  as 
if  their  chains  had  suddenly  parted,  and  by  masters  going  off  iu  boats 
from  the  shore  ;  but  it  was  not  felt  on  lioard  ships  then  close  off  the 
east  end  oi  the  island,  nor  bv  one  which  was  twenty  miles  east  of 
St.  Mary's.  _] 

Tkrckira  ;   r  33'  West  of  the  Point  of  Observation  at  St.  Michacrs. 
Reported  by  Mr.  Vice-Consul  Read. 

Point  of  Oba^rration. — The  chief  town  of  Angra*,  close  to  the  sea, 
at  an  elevation  of  about  30  feet,  on  an  ascent  which  reaches  in  about 
two  mdes  to  the  base  of  tlie  central  ridge  of  the  island,  which  iu  tlus 
part  rises  into  peaks  of  between  2000  and  2500  feet  above  the  sea. 

Time  and  Phenomena. — At  five  minutes  before  ten  o'clock  p.m.,  by 
Mr.  Read's  watch  (10**  I"'  at  St.  Michael's?),  as  well  as  by  the  con- 
current testimony  of  his  acquaintances,  a  strong  shock  was  felt  which 
lasted  about  sii  seconds,  or,  as  some  sup|>osc,  from  the  time  occu- 
pied by  them  in  rising  from  bed  and  going  to  windows  and  doomays 
for  safety,  about  ten  seconds.  Mr.  Head,  judging  from  the  motion 
felt  by  him  and  the  noise  of  the  walls  and  roof,  remarked  at  the  time 
that  there  was  a  sensible  oscillarion  from  north  to  south,  and  a  roniul- 
handled  seal  in  his  office  was  afterwards  found  to  have  fuHeu  to  the 
southward.     There  was  no  subseuueut  disturbance. 

Effecis. — No  new  damage,  witli  one  exception,  appears  to  have 
been  caused  by  this  earthquake  ;  but  the  fissures  of  former  ones  were 
reopened  in  several  private  and  public  edifices.  In  one  house  outside 
the  town,  the  stone  window-silU  and  tlie  wall  under  them  were  cracked 
on  the  south  side  ;  but  the  other  walls  were  not  injured.  No  damage 
has  been  observed  in  the  walls  of  gardens,. which,  as  is  generally  the 
custom  in  these  islands,  are  built  of  loose  stones  and  are  about  10 
feet  high. 

Phenomena  observed  at  Sea. — The  '* Snake"  being  bound  to  Ter- 
ceira,  from  which  place  she  came  to  St.  Michael's,  the  master  re- 
ported to  Mr.  Read  that  he  had  felt  the  earthquake  without  kuowiiig 
what  it  was.  It  was  also  felt  by  a  boat  on  her  way  from  Pico  to 
Terceira,  but  not  by  the  ships  at  anchor  in  the  port. 

No  subterraneous  noise  was  heard  afVer,  during,  or  before  the  dis- 
turbance. 

*  For  in  arcotint  of  the  earttiqaakc  that  destroyed  Praya  and  injured  Augra  ia 
1841,  iCQ  Mr  Hunt'a  Communication  in  the  Proceed.  Geol.  Soc.  vol.  iii.  p.  565. 
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Gbaciosa  :  2°  20'  West  of  the  Point  of  Obserratioa  nt  St.  Micbaers. 
Reported  by  Mr.  Vice-Consul  Jones. 

Point  of  Observation.- — The  chief  town,  Sniita  Cruz,  situated  on 
the  ?ea  at  tlie  nortit  side,  from  which  the  i«tland  grtidually  rises  for 
Dearly  two  miles  to  the  base  of  a  peak  1226  feet  high,  forming  part 
of  a  ridge  which  divides  the  island  into  two  parts,  one  more  moun- 
tAinous  than  the  other. 

Tintf  and  Phenomena. — The  earthquake  was  ver)'  sensibly  felt  in 
the  snulhern  iiart*,  but  iu  the  uorlhem  was  so  slight  ns  to  escape  the 
obi^enation  ot  Mr.  Junes  and  many  others.  It  was  remarked  "juat 
before  the  clock  struck  ten"  bv  a  sick  man  under  Mr.  Jones's  care, 
as  lasting  about  two  seconds.  There  was  no  noise  or  repetition  of  the 
disturbance,  and  no  damage  has  been  complained  of.  The  movemeot 
ia  said  to  have  begun  towarda  the  north-west  quarter. 
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Fayal  ;  T  57'  West  of  the  Point  of  Observation  at  St.  Michaeri. 
Reported  by  Mr.  Vic«-Coiisul  Minchin. 

Point  of  OUrrrafion. — The  chief  town  Ilorta,  situated  cloa©  to 
the  sea  on  the  cast  aide  of  the  imland,  from  which  there  is  a  rise  in  A 
distance  of  about  four  miles  to  the  base  of  a  peak  forming  its  crest, 
33M  ft'ot  high. 

Time  and  Phenomena. — The  earthquake  was  felt  while  Mr.  Min- 
chin'ft  clock  was  striking  ten  (10**  12"  at  St.  Michael's),  lasting  nearly 
three  seconds,  a«  observed  by  a  clock  a  short  distance  from  where 
Mr.  Minchin  was  fitting.  It  was  not  accompanied  bv  any  noise ;  tho 
direction  of  oscillation  was  not  |>erceiitiblc  ;  it  cause<i  no  damage,  and 
waa  not  felt  on  board  the  ships  in  the  roads. 


Summary  of  the  foregoing  particulara. 
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BOtfMt  ) 

Remarks. — In  the  foregoing  particulars  there  is  a  general  agr^ment 
that  the  rihrations  of  this  earthquake  were  northerly  and  southerly. 
I  feel  great  confidence  in  my  own  persuasion,  formed  at  the  moment, 
that  the  true  direction  where  1  was  sitting  was  as  I  have  stated  it. 

The  time  has  t>een  ascertained  for  St.  Michaers,  Terceira,  and 
Pnyal,  but  it  is  not  known  if  the  clocks  were  right.     Supposing  them 
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to  be  S0|  the  disturbance  was  felt  at  Torceira  before  St.  Michael* a, 
and  at  the  latter  place  before  Fayal ;  and  the  progress  of  the  move- 
ment was  slower  than  would  be  cxwected. 

To  judge  by  the  effects,  the  explosion  would  appear  to  have  taken 
place  at  a  short  distaucc  from  the  west  end  of  St.  Michaers  ;  the 
iorce  of  the  shock  at  Augra,  at  a  <listauce  of  niuety  miles  from  that 
end,  haviug  been  the  same  as  at  Villa  Franca,  a  town  of  St.  Mieliaera, 
thirty  miles  in  the  opposite  direction  ;  and  the  greatest  damage  at 
St.  Michael's  having  occurred  in  the  uonh-western  parts  of  this 
island. 

I  may  add,  without  reference  to  any  hypothetical  reasoning,  that 
the  fall  of  rain  in  March  was  nearly  three  times  the  average  of  this 
usually  rainy  mouth,  and  that  an  average  mouth's  rain  fell  between 
the  17th  and  2 let  of  April. 

British  Consoljite,  St.  Michael's, 
June  30,  1852. 


2.  On  the  Geology  o/Bovtb  Africa.     By  G.  A.  Bain,  Esq. 

[Communicated  by  the  President.] 
[The  publication  of  this  paper  is  deferred.] 


December  1,  1B52. 

John  Moxon  Clabon,  Esq.,  James  P.  Fraser,  Esq..  The  Rer.  Os- 
mond Fisher,  Sir  Charles  Fellows,  Professor  Frederick  M^Coy,  and 
Edward  Wood,  Ebq..  were  elected  Fellows. 

The  following  communicatious  were  read  : — 

I.  On  PsEUDOMORPHOvs  Crvstals  of  Chloride  of  Sodium  in 
Keuper  Sandstone.  By  II.  E.  Strickland,  Esq.,  F.R.8., 
F.G.S. 

About  one-third  of  a  mile  S.S.W.  of  the  tillage  of  Blaiadon  in 
Gloucestershire,  I  lately  noticed  in  the  side  of  a  road  some  thin 
flaggy  beds  of  the  peculiar  white  sandstones,  alternating  with  green- 
ish marl,  which  ha^c  long  been  recognized  in  this  country'  as  the 
equivalents  of  the  Keuper  Sandstone  of  Germany.  At  this  locality 
they  are  elevated  nt  the  unusually  high  angle  of  about  4b°,  dipping 
to  the  E.  by  S.,  u  position  which  they  doubtless  owe  to  their  proxi- 
mity to  the  elcrated  SUnrian  mass  of  Ulaisdon  and  Huntley  Hills, 
distant  only  a  few  hnndrcd  yards  ou  the  W.,  and  connected  north- 
wards with  the  May  Uill  range.  For  though  the  chief  elevation  of 
those  Silurian  rocka  doubtless  took  place  ])rior  to  the  deposition  of 
the  Triassic  scries,  yet  there  are  abmidant  proofs  along  the  E.  flanks 
of  the  May  Hill  nud  Malvern  ranges  that  additional  upheavals  were 
communicated  to  those  masses  subsequently  to  the  Triassic  period. 

Tliese  beds  of  Keuper  Sandstone  tlius  elevated,  are  rippU'-marked 
on  llicir  surface,  and  present  the  usual  characters  of  the  stratum  as 
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it  occurs  ill  Gloucestershire.  But  whnt  esneciRlly  ftttrscted  my 
attention  was  that  the  surfaces,  both  up|>er  and  lower,  ot'  some  of  the 
sandfltoue  beils,  wliich  alternate  with  himiiise  of  marl,  are  studded 
over  with  small  iKKlies,  resembling  crystals,  of  cubical  or  nearly 
cubical  forms.  On  examination,  these  apparent  cr.'staU  prove  not  to 
be  cPiStalline  in  their  interior,  but  to  be  wholly  composed  of  white 
undbtone,  passing  into,  and  inseparable  from,  the  stratum  from 
whose  surfaces  they  project.  It  is  also  evident  that  the  grains  of  sand 
which  compose  them  are  not  held  tog^ether  by  cPfStalliiie  matter,  like 
those  in  the  well-known  sandstone  cPi'Stals  of  Fontainebleau,  as  they 
present  no  trace  of  cleavage  plane?,  and  their  cubical  forma  prove 
them  not  to  be  due  to  carbonate  of  lime. 

It  appears  then  that  these  cni'»tal-like  bodies  belong  to  the  class 
teruied  pseudoniorphous,  and  to  the  lowest  subdivision  of  that  class. 
In  some  cases,  where  one  substance  fills  by  chemical  infiltration  the 
cavity  which  has  been  formed  by  another,  the  product  is  still  a  cry- 
stalline body,  though  it  has  assumed  an  external  form  foreign  to  its 
real  nature.  But  in  the  case  before  us  the  operation  is  purely  me- 
chanical ; — the  cavities  formed  by  pre-existing  crystals  being  merely 
tilled  with  sand,  (>oured  into  them  from  aboTe,  and  taking  the  form 
of  whatever  cavities  it  might  meet  with. 

The  question  next  arises,  wluit  was  the  nature  of  the  original  cry- 
stals which  are  now  replaced  by  sand?  On  examination  we  find  that 
the  majority  of  them  arc  cubes  or  modifications  of  cubes.  In  some 
of  them  indeed  a  blight  oblinuity  in  their  angles  is  perceptible,  but 
this  seems  e^-idently  owing  to  the  effect  of  pressure,  which  has  crushed 
and  distorted  the  original  form  of  the  cnstals,  after  they  were  re- 
placed by  the  sand.  We  may  therefore  regard  them  as  baring  ori- 
ginally conformed  to  the  cubical  type. 

Of  substances  which  cr\'stallize  in  cubes,  the  only  ones  which 
usually  occur  in  the  Trias^ic  formations  arc  sulphuret  of  iron,  or  iron 
pvrites.  and  chloride  of  sodium  or  common  salt.  It  is  hardly  possi- 
ble that  s<ilpliuret  -of  iron  can  have  supplied  the  moulds  into  which 
the  sand  was  afterwards  jmuretl,  as  it  would  require  a  considerable 
time  both  for  the  fonnation  and  for  (he  removal  of  crystals  of  that 
mineral,  whereas  it  is  evidfut  that  the  cr>'stAls  in  question  must 
hare  been  formed,  and  must  have  afterwards  been  removed,  leading 
an  cmnty  cavity,  in  the  short  interval  iK'tweeu  the  de|M>sition  of  one 
htni  o>  sand,  and  of  the  one  immediately  snperimpoBe<I.  All  thes^ 
conditions  however,  are  supplied  in  the  most  satisfactory  maimer 
by  snpposijig  chloriflc  of  sodium  to  have  been  the  material  which 
formeil  the  moidds  for  these  pseudomor|»hous  ervstaU.  The  ripple- 
marks,— ^ihe  cracks  formed  bv  desiccation  in  the  argillaceous  beds, 
and  afterwards  filled  with  sanu  poured  in  from  above, — and  the  not 
uiifri-qUfDt  hllprwrioril  of  the  feet  of  air-breathing  reptiles,  all  of 
whii-h  phanomCDA  cepecially  characterize  the  Keuper  sandstones  of 
mir  KnglUh  counties,  seem  to  point  to  a  very  shallow  state  of  the  sea, 
abountling  with  sand-l»anks  and  extensive  salt-water  marshes,  often 
laid  bare  in  the  iutervals  of  the  tides.  If  now  we  suppose  that  at  the 
IftcmlitT  in  question,  a  sandy  marsh  existed,  which  at  high  spring 
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lilies  wfts  covered  by  the  sen,  we  can  easily  eoneeive  that  in  the  in- 
terval between  two  spring  tides,  or  iu  the  still  louger  one  between  two 
ffi(|uinoctial  tides,  the  sea-water,  ponded  up  in  such  a  marsh,  had 
time  to  evaporate  and  to  dci>osit  its  crystals  of  chloride  of  sodium, 
which  being  slowly  and  tranquilly  formed  would  assume  their  nonnal 
shape  of  cubes.  As  the  desiccation  proceeded  these  crj^stals  would 
be  enveloped  by  the  fine  muddy  sediment  which  usually  forms  the  last 
deposit  of  water  as  it  evaporates  to  drj'-ucss.  When,  after  a  g:iven  in- 
ternal, the  tide  again  ovcriflowed  the  spot,  the  retunung  sea-water  (not 
being  saturated)  would  dissolve  these  saline  crystals,  leaving  cubical 
cavities  in  the  mud  which  contained  them.  T\\c  tide  would  bring  with 
it  ft  fresh  deposit  of  tine  sand,  a  portion  of  which  would  pour  into  the 
cavities  fonned  by  the  crystjds,  and  the  remainder  would  form  a 
homogeneous  stratum  immediately  above.  Such  seems  to  me  the 
probable  explanation  of  the  phceuomenon  in  question,  as  seen  on  the 
under  side  of  the  slabs  of  sandstone.  There  are,  however,  examples 
on  one  of  the  slabs  of  similar  crystals  on  the  upper  surface,  similarly 
connected  with  the  mass  of  sandstone,  and  less  easy  to  be  explained. 
In  the  former  case  we  suppose  the  sand  to  have  poured  by  8imi>le 
Kravitntion  into  the  sulyacent  cavitv.  But  here  the  sand  rises  above 
ita  ordinary  level,  filling  a  cavity  ni  the  superincumbent  stratum  of 
marl.  I  can  only  suppose  that  here  the  crystah  having  formed  be- 
tween the  sand  and  the  nmd  which  covered  it,  and  being  nflenvards 
dissolved  away  by  the  returning  tide,  their  places  were  filled  by  a 
portion  of  the  subjacent  sand,  which  l)eing  in  a  soft  state,  and  inter- 
mixetl  with  water,  might  without  much  difficulty  be  pressed  upwards 
through  the  short  space,  nut  exceeding  i^th  of  an  inch,  iu  which 
these  crystals  project  above  the  surface. 

That  chloride  of  sodium  was  the  original  substance  that  gave  form 
to  these  bodies  is  further  shown  by  the  fact  that  in  one  example  we 
find  that  pecuhar  concave  figure  so  often  seen  in  crystals  of  common 
Bftlt,  and  which  is  due  to  the  original  cube  floating  at  the  surface  of 
the  brine,  when  a  succession  of  smaller  cubes  form  round  its  margin, 
and  ultimately  give  it  a  kind  of  basket-shaped  form,  which  is  ili- 
vtinctly  seen  iu  the  specimen  in  question. 

Thwe  pseudomorplious  cr)*stals  of  salt  therefore  supply  us  vrith  an 
additional  cvidena?  of  those  subatrial  agencies  afFectmg  littoral  de- 
ponta,  of  wliich  the  Keuper  sandstone  has  already  furnished  examnles 
m  the  ripplings,  the  rain-drops,  the  nmd-cracks,  and  the  reptilian 
footprints  so  often  presented  on  its  surface. 

I  may  add,  that  on  showing  these  specimens  to  Prof,  J.  Phillips, 
he  informed  me  that  he  had  seen  similar  examples  of  pseudoniorphnus 
crystals  in  the  Keuper  Sandstone  at  Spctchlcy  in  Worcestershire. 
TLere  are  also  some  specimens  of  tlie  same  phsetiomenon  in  the  Mu- 
seum of  the  Birmingham  Philosopbicid  lustitution,  presented  by 
Miss  Jukes,  the  locality  of  which  I  Imve  not  been  able  to  ascertain. 
And  Dr.  Percy  has  kindly  communicated  a  specimen  from  Clifton 
Grove,  Nottinghamshire,  which  seems  to  prove  the  extension  of 
Keuper  Sandstone,  affected  by  similar  conditions,  over  a  considerable 
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w^a  in  the  Midlnnd  Counties.  It  is  a  sT^eiiiEih  micaceous  »andstoiK», 
dosely  resembling  ilie  Gloucestershire  specimens, — ripple- mark chI  ou 
its  upper  surface,  and  covered  below  with  cubic  pscudomorphous 
cryntals,  the  largest  of  which  is  about  i  inch  in  diameter,  and  exhibits 
a  trace  of  the  iMisket-  or  hopper-shaped  form,  analogous  to  those 
above  described. — [Jan.  21,  lt!t53.] 


2.  On  the  Distribution  and  Organic  Contents  of  the  "  Lud- 
low Dune  Bed  "  in  Mr  Ihntricts  fj/'WooLuoPE  ami  May  Hill. 
By  II.  E.  Strickland,  lv*q..  F.R.S.  F.G.S.  }Vith  a  Note  on 
the  Seetl-like  Bodies  /ou mi  in  it.  Ur  JusAPU  II0OK.CR.  M.D., 
F.R.S.  F.G.S.  &c. 

If*  a  paper  mu\  to  thia  Society  in  June  Inst*  I  noticed  the  occurrence 
at  Ila^ley.  four  miles  N.E.  of  Ucreford,  of  that  remarkable  deposit 
the  "  Ludlow  Bone  Bed,"  a  stratum  interesting  not  onlv  for  its  wide 
extenaioii,  as  contrasted  with  its  very  slight  vertical  tliickness,  but 
also  as  presenting  nearly,  if  not  quite,  the  earliest  known  indication 
of  Vertebrate  Lite  on  the  siurfaoe  of  our  PUnct.  1  showed  its  close 
conformity,  at  llagley.  to  the  type  of  the  frame  deposit  as  first  de- 
scribed by  Sir  H.  Murchisou  near  Ludlow  ('Silurian  System,'  p.  198), 
and  enumerated  certniii  Fish  and  Mnllu.sea  which  it  there  contained. 
I  also  briefly  referred  to  certain  seed-like  bodies  which  seemed  to  in- 
dicate the  commencemeut,  or  at  least  the  first  appearance,  of  terres- 
trial veeetation. 

The  interest  of  the  subject  has  since  induced  me  to  trace  out  the 
Msne  deposit  at  various  points  towards  the  S.E.  Pmf.  Phillips  had 
already  indicated  the  existence  of  Ichtbyie  fragments  near  the  bouii- 
darv-line  of  the  Silurian  and  Devonian  systems  at  two  or  three  points 
in  this  direction  (Mem.  Geol.  Surv.  vol.  ii.  pp.  I7S,  I9l)»  but  had  not 
gone  into  much  detail  as  to  their  structiural  character.  Having  suc- 
ceeded in  tracing  thia  stratum  at  additional  localities,  and  lianng 
obtained  in  it  some  fossil  remains  of  considerable  interest,  it  aeeniea 
desirable  to  communicate  these  results  to  the  Society. 

It  will  be  remembered  that  at  Uagle>-  the  Ludlow  Bone-bed  occurs 
as  a  thin  stratum  of  fish  bones,  scales,  and  coprolitcs,  mixed  with  car- 
bonaceous fragments,  not  more  than  from  one  to  two  inches  thick. 
The  same  ImhI  4>ccnni  around  the  N.^V.  margin  of  the  \Vo«lboj»e  di- 
strict, between  Stoke  Eciith  and  Prior's  Frome,  where  vegetable  frag- 
ments were  noticed  by  Proi*.  Phillips,  though  the  Bone-bed  has  not 
yet  been  thrrc  detected.  At  Prior's  Frrmie  Mr.  Scobie  has  lately 
found  specimens  of  the  same  seed-like  body  as  that  fuuud  at  Uagley. 
which  will  be  licrrat^cr  d»*acril»ed. 

At  the  U>cnlity  now  to  l>c  mentioned  the  bone-bed  is  much  in- 
CTMScd  in  thickncHS.  This  is  at  a  point  describetl  bv  Prof.  Phillips 
(I.e.  p.  17S)  l>etwoon  Lyne  Down  and  Garaage  Ford,  on  the  S.W. 
side  of  the  Sihirian  area  of  Woolho]>e.  The  bed  crops  out  in  the 
aide  of  a  lane,  and  pn<scnt8  a  stratum  nearly  a  foot  thick,  containing 
the  mnaiiM  of  Fudi  in  immense  profusion.     Prof.  Phillips  describes 

•  S«  Quart.  Joarn.  Geol.  S«t.  w»l.  viil.  p.  381. 
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it  AS  '*  a  layer  of  fish-bones  and  pebbles  in  a  loose  blackened  state," 
but  though  it  is  evidently  n  drifted  deposit^  1  did  not  succeed  in 
finding  pebbles  iu  it.  It  is  lilendiv  a  bone-lM'd,  the  preat  bulk  of 
the  deposit  consisting  of  osseous  and  coprolitic  matter,  mingled  with 
n  vor>'  small  proportion  of  sand  and  mu<l,  barely  enough  to  cenaent 
it  together,  and  apparently  containing  no  erratic  fragnieut«  except  a 
few  marly  nwlules.  Sonic  portions  of  it  have  the  appearance  of  a 
coarse  brown  sandstone,  but  on  close  examination  it  is  found  that  the 
sppArent  grains  of  sand  arc  really  the  so-called  teeth  of  TheUnIujf  par- 
rtaenSf  Agaasiz  (Silurian  System,  pi.  4.  f.  34,  3,'),  3ti)»  which  compose 
its  entire  substance.  These  curious  little  bodies,  composed  of  two 
flattened  pieces  connected  by  a  narrow  neck,  and  which  iu  fonn  much 
resemble  a  common  shirt-stud,  are  considered  by  Agassiz  to  be  the 
teeth  of  a  6sh,  though  it  appears  to  me  not  unlikely  that  they  may 
be  the  placoid  scales,  and  not  the  teeth,  of  the  animal.  It  would  be 
difhcult  otherwise  to  account  for  the  cxtraordinan'  profusion  of  thia 
minute  nrsanism,  which  forms  by  far  the  most  abundant  fossil  of  the 
Ludlow  Hone-bed,  wherever  it  occurs,  and  in  this  locality  constitutes 
the  principal  bulk  of  the  stratum. 

The  only  other  iehthyie  fossils  which  I  have  noticed  nt  this  locality 
are  the  striated  spines  of  Oncftua  tenuintrialu^^  Agassiz  (Sil.  Syst. 
pi.  4.  f.  58). 

Coprolites  are  abundant  in  the  deposit.  They  are  usually  much 
rollecl  and  water-worn,  presenting  but  little  regularitv  of  form,  though 
from  their  organic  cotitcuts  and  the  phosphate  of  lime  which  they 
contain*,  there  can  be  no  doubt  as  to  their  natiu^. 

The  following  Molluscous  remains  occur  here,  either  imbedded  in 
masaea  of  coprolite,  or  in  the  form  of  casts  filled  with  coprolitic 
matter : — 

Orbicula  rvr/tifa,  Sow.  Sil.  Syst.  pi.  4.  f.  47,  48. 
Lingula  cornea^  Sow.  Sil.  Svst.  pi.  4.  f.  49. 
TVrAo  ? 

hflhrophoH  expan«tnt}y  Sow.  Sil.  Syst.  pi.  4.  f.  50. 
Orihoeera*  aemipartUum,  Sow.  Sil.  Syst.  pi.  4.  f.  52,  53?    De- 
tached casts  of  chambers  with  the  siphimcle  lateraf. 

At  Gamage  Ford,  as  at  Hagleyf,  rolled  masses  of  enrbonaceous 
matter  accompany  the  animal  remains.  These  are  in  the  state  of 
coal,  and  usually  present  no  trace  of  their  original  structure.  There 
arc  bowcver  some  remarkable  seed-like  bodies  evidently  identical  with 
those  before  noticed  at  Ilagley  and  at  Prior's  Fronic.  They  are 
usually  of  an  almost  perfectly  spherical  form,  and  present  no  trace  of 
any  point  of  attachment  to  tlie  parent  plant.  Their  diameter  varies 
from  0*1  to  0"2  of  an  inch.  The  surface  when  iu  a  perfect  coDdition 
is  very  smooth. 

On'  breaking  open  these  globular  bodies,  a  central  cavity  is  seen, 
which  is  in  some  crises  empty  or  filled  with  mineral  matter ;  in  others 
it  contains  a  powders*  carbonaceous  substance  in  whicli  no  organiza- 

•  See  •  Silurian  System,'  p.  607.  for  the  analii*sia  of  those  in  Ihc  Boac-bed  at 
I.udlow.  t  l^-  cit.  p.  382. 
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tion  ia  perceptible.  The  diameter  of  tliw  canty  varies  from  one-half 
to  oiie-thinl  of  that  of  the  entire  body,  so  that  the  wall  which  en- 
closes it  is  from  one-foiirth  to  ono-thiru  of  that  diameter  in  thicknen. 
It  is  wholly  composed  of  .-ftraight  recular  tibres,  of  even  thieknesfl^ 
radiating  from  the  internal  canty  to  the  external  surface  (see  fig.  I). 
The  fibres  have  flat  sides,  and  being  closely  packed  together,  they 
are  necessarily,  on  the  average,  hexagonal.  On  nibbing  down  a  por- 
tion of  the  external  surface,  the  ends  of  these  hexagonal  fibres  are 
exposed  to  view.    They  do  not  appear  to  be  tubular. 

In  one  specimen  the  extremities  of  these  fibres  ore  exhibited  on 
the  external  surface  by  numerous  small  dark-coloured  dots  on  a  pale 
ground.  Their  outlines  arc  here  no  longer  hexagonal,  but  round  or 
oval,  often  confluent,  with  a  tendency  to  form  parallel  lines,  yet  sub- 
ject to  some  irregularity  (see  figs.  2,  3)*.  A  fnrther  notice,  by  Dr. 
Hooker,  of  thest*  curious  fossils,  and  of  a  fragment  of  carbonized 
wood  found  with  them,  b  appended  to  this  paper. 

Figs.  1,  2,  &  3.   SAoirinp  the  atrvfture  of  the  globular  vegetable 
bodies  found  in  the  Ludlow  Bone  Bed. 


Fig.  \b. 


Fig.  2. 


la. 


Fig.  3. 


I      Fig.  t.  Oottsd  mvUngi  od  the  oHnul  raiftec  t 
■wynUleJ. 
yig.  S.  The  aua*.  won  hifhly  mayiificd. 

In  crossing  the  axil  of  the  Woolhope  elevation  from  Gamage  Ford 
to  Much  Marclc.  I  again  detected  the  Bone-bed»  in  the  side  of  the 
rood,  near  the  base  of  the  Old  Red  Sandstone.  It  here  presents  nu- 
merous rolled  coproUtic  fragments  mixed  with  the  supposed  scales  of 
Tkehdus  parrideM,  imbedded  in  brown  micaceous  sand.  I  also 
noticed  costs  of  an  Atrypn  in  it. 

The  betls  of  yellow  satulstone  quarried  at  Gorstlcy  Common,  be- 
twiX'n  Woolhope  and  May  Hill,  belong  to  the  same  port  of  the  series 
as  those  which  contain  the  Ludlow  Bone-bed,  though  no  remains  of 

*  The  objfiet  Agvred  in  Sil.  Syit.  pi.  4.  &g».  66,  66.  and  dMchbed  m  the  "  pt- 
hUil  boofl  of  MferoAu."  hu  ercry  ippconuioe  of  being  one  of  these  seed-like 
beiAes  «^  in  half.  Somewhat  tlmilar.  thooch  imperfect,  ipedineas  were  foaiid 
\f  Mr.  Seobir  and  mjwlf  in  the  Comtlone  of  Llanflhangel,  near  .\bergtvenBy. 
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Fbh  have  yet  been  found  in  them.  Tliey  contain  however  numerous 
vegetable  remaiiu*.  chietly  amorphoufi  fragmeut»  of  carbon  in  the  state 
of  coal.  Amun^  these  frequently  occur  glohular  secil-like  bodies 
identical  with  those  above  described,  and  exhibiting  the  same  internal 
structure. 

Proceeding  slx  milca  further  S.  nearly  to  the  southern  extremity 
of  the  May  Hill  elevation,  there  is  an  interesting  section  jimt  laid  open 
bv  llie  works  of  the  Uercford,  Itoss,  and  Gloucester  Railway  at  a 
place  called  the  Velt-house,  A  cutting,  of  about  100  yards  long,  liere 
exposes  the  lower  beds  of  the  Old  Red  Sandstone,  the  yellow  sand- 
stones tennwl  •*  Downton  Sandstones"  by  Sir  R.  Murchisou  (which 
are  here  about  2U  feet  thick),  and  a  considerable  extent  of  the  Upper 
Ludlow  Shales.  The  whole  series  is  conformiible,  and  dips  aboat 
75°  to  the  W.  Near  the  base  of  the  Downtot*  Sandstones,  and  4  or 
5  feet  above  the  Ludlow  shales,  I  detected  the  Rone-bed,  not  more 
than  two  inclies  thick,  containing  numerous  rolled  fragments  of  black 
coprohtic  matter  imbedded  in  a  grey  micaceous  sandy  shale.  The 
scales  of  T/iefofhs  parvidms  are  frequent,  aiul  I  also  found  a 
spine  of  Onchus  Murchisoni* .  The  only  other  fossils  noticed  were 
casts  of  a  depressed  spiral  shell,  which  appears  to  be  the  Trochus 
helieitea^  Snwerbv,  Sil.  Syst.  pi.  3.  f.  I.  e^  but  wliose  true  generic 
position  is  doubtful.  This  shell  has  been  also  found  in  the  Tilestones 
near  Kington  and  in  the  Llandeilo  district.  Its  resemblance  to  some 
of  the  commouer  forms  of  recent  Helix,  such  as  //,  hiaptcta  or  //.  can- 
tiana,  is  ver\'  striking,  though  from  itj*  collocation  it  was  probably  a 
marine  mollusc.     The  diameter  is  about  i  an  inch,  the  height  \\. 

I  have  thus  traced  this  remarkable  deposit  of  Ichth)'ic,  Mollus- 
cous, and  Vegetable  remains  from  Hogley  to  the  Velt-house,  a  distance 
of  about  seventeen  miles.  Prof.  Phillips  speaks  of  the  eauivalent  of 
the  Ludlow  Bone-bed  as  occurring  at  Pyrton  Passage,  auout  seven 
miles  furthers.  {Mem.  Gcol.  Survey,  vol.  ii  part  I.  p.  191).  From 
this  point  to  the  banks  of  the  Tenie  uear  Ludlow,  where  the  Bone- 
bed  was  originally  detected,  is  a  direct  distance  of  fortA-tive  miles. 
It  is  not  a  little  remarkable  to  find  a  stratum  of  such  trilling  thick- 
ncsa  thus  persistent  in  character  through  so  wide  an  area.  In  this 
respect,  no  less  than  ia  the  nature  of  its  osseous  and  coprolitic  drift, 
and  in  the  fact  that  it  occurs  just  at  the  boundary-line  uetween  two 
great  geological  systems,  its  analogies  with  the  well-known  Bone-bed 
at  the  base  of  the  Lias  arc  desening  of  notice.  lu  both  cases  we 
have  indications  of  an  extensive  niortaUty  among  the  Fish  then  in 
being,  a  phrenomenon  not  improbably  connected  with  the  great  phy- 
Bical  changes  which  are  proved  to  have  taken  place  at  the  periada 
respectively  indicated  by  these  deposits. 

•  By  OiicAuf  Murehuoni  I  mean  a  genuine  lehtbyodonilil*.  distinct  from  O. 
temmtriatuM,  ami  agreeing  with  ItgR.  9  &  1 1  in  platL'  1  of  the  'Silurian  SyBtem,' 
butnot  with  fig.  10,  which  Prof.M'Coy  has  shown  to  be  a  Crustacean.  [Jan. 6, 1853.] 

t  The  genus  lUiir  does  not,  I  hettevc.  make  its  a|i[iearai)ce  until  the  Tertiary 
period ;  othermsc  I  ihould  he  disposed  to  speculate  on  the  poasihiUty  of  these 
MolluncA  having  hran  driftfd  down  from  the  &afnc  l&nd  whence  the  seed-Uke 
fouili  above  detcribed  were  probably  derived.  [Jan.  6,  lBd3.] 
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On  the  SpH.CRoiDAL  Bodies,  resemltlinff  Sihkds^  Jrom  the  Ludlow 
Bone  Bed.     By  Josepu  Uooker,  M.D.,  F.R.S.  F.G.S. 

The  fossils  in  questioD  conyist  of  sphcricnl  bodies  varying  in  sixe 
from  I  line  to  J^  of  an  inch  ;  they  have  suffered  no  compression  nor 
mutilation  during  their  conversion  into  mineral  matter.  The  surface 
ifl  nearly  smooth  and  uniform  to  the  naketl  eye,  hut  seen  under  the 
microscope  to  he  covered  with  circular  or  hexagonal  areoUe,  placed  in 
contiguity  in  the  latter  case. 

Fractured  specimens  show  them  to  he  hollow  spheres,  whose  walU 
are  fully  twice  as  thick  as  the  cavity  they  enclose.  Their  contcnta 
consist  of  a  little  louse  white  powder,  of  mineral  matter,  displa^'iug 
DO  organic  atructun?. 

The  wall*  (or  integument)  consist  of  a  single  series  of  narrow 
hexagonal  cell.-*,  placed  side  hy  side,  radially.  The  cell- walls  arc  very 
thin,  and  exhibit  no  murkiugs,  uor  are  there  any  intercellular  spaces. 
No  vascular  tiKSiie  is  olwerved  in  any  part,  nor  remains  of  any  outer 
tntrgimient. 

This  simple  structure  of  8|>orc-casc  is  very  characterbtic  of  the 
natural  order  Lycopodiaceee  and  of  the  allied  fossil  genus  Lepido- 
ttrohu4,  ami  I  am  not  aware  of  any  other  onler  to  which  these  fossils 
may  more  safely  he  referred.  In  their  spherical  form  they  differ 
from  any  known  8|>ore-casc  of  this  alliance,  but  mere  form  ia  a  cha- 
racter of  vcrj'  minor  importance  in  such  organs,  soggestiTe  of  specific 
onlv  and  not  of  generic  difference. 

In  the  great  thickness  of  the  walls  and  consequent  length  of  the 
radiating  cells  forming  the  latter,  they  differ  conspicuously  from  any 
rreent  or  modem  spore-case  with  wlueh  I  am  acquainted. 

The  great  difference  in  si/e  of  the  specimens,  uuaccon)|>anied  by  anr 
Other  cliaracter,  is  remarkable,  as  is  the  apparent  absence  of  any  point  of 
attachment.  The  latter  is  prolmhlv  due  to  contraction  of  thetiasuea. 
and  camiot  be  regarded  as  any  evidence  of  these  fossils  hsTing  be«D 
■reds  or  spores  rather  than  the  coses  in  which  such  are  coiitauied; 
for  in  some  uf  the  best  S|M*eimrns  of  Lepidostrobus  which  I  have  ex- 
smtiicd,  there  is  no  e\'idem  attachment  between  the  spore-case  and 
the  uuMUtied  leaf  or  scale  which  supports  it,  and  through  which  it 
wa»  nourishnl  in  its  progress  to  maturity. 

The  aciYiinpanying  fossil-woo<l  present*  very  obscure  traces  of 
■trticturr,  and  inme  on  a  ctinMiry  examination  that  throw  any  light 

Xn  the  origin  uf  the  spherical  tKMlies  ;   but  I  have  nut  had  time  to 
pi  the  usual  means  fur  uuiking  a  satisfactory  eiauiinatioD. 


3.   Or   M«  8vnO0IB  Fian    KkmaiNS   fiv»reff  on   Phte  4  0/  the 
«SiLQMAli8Tvmi/     By  Frof.F.  M^Coy.  F.CI.S. 

Havino  pointed  ont  to  8ir  Roderick  Murchison,  about  two  years 
•KO,  the  crt-at  t*  wliich  the  so-called  Onchut  Murchtjtom 

(fig.  10  01  the  al"  lM>re  to  the  slender  didact\le  pincers  of  a 
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Silurian  Crustacean  which  I  have  figured  in  tlie  first  Fasciculus  of 
the  'Camhridgc  Palteozoic  Fossils,'  PI.  1.  E.  fig.  7.  under  the  nauie 
Ptenjgotna  {Leptocheles)  feptodactyluA,  it  occurred  lo  hira  that  exfc- 
miuBtion  might  prove  some  of  the  other  remains  dcscrihed  hy  Prof. 
Agassiz  as  fishes  in  the  'Silurian  System'  to  helong  to  the  some 
class,  and  he  accordingly  sent  me  ail  the  specimens,  now  accessible, 
6gured  on  that  plate,  to  examine  and  report  upon.  Tlie  specimens 
sent  to  me  only  helonged  to  the  Thelodn*  parridena  and  Onchas 
tenuistriatuSj  together  with  a  fragnKMit  called  on  the  plate  "aa 
Ichthyodorulite  *'  (figs.  63  &  64),  but  I  venture  a  few  observations 
on  all. 

Figs.  1,2,  &  3,  supposed  to  be  shagreen  of  Spha^odu*,  I  caimot 
determine  without  seeing  the  specimens. 

Fif^.  4  X*  Ji ;  although  these  fjcale-slmped  markings  are  stated  to 
l>eIong  to  Ajixh  rnHed  I*tfrtjgotu9  prohtematirus^  still  M.  Agassiz,  in 
his  volume  ou  the  Fishes  of  the  Old  Red  Sandstone,  very  projwrly 
removes  this  genus  from  the  ela^s  of  Fishes  and  places  it  in  its  true 
diLHS,  CtUKtaeea.  I  have  suggested,  iu  the  work  on  the  Cambridge 
Fossils,  that  Ptertjgottm  belonged,  not  to  the  Macrurous  ( rustacea, 
but  to  the  group  Pwcilopoffa,  ;dlied  to  the  recent  Limuius  or  Kuig-crnh, 
and  recent  discoveries  pulilished  in  this  Journal  confirm  this  opinion* : 
the  supposed  fish-tooth  (fig.  C)  called  SphayoduJi  prUtodofttui  would 
in  this  case,  almost  certainly,  he  not  a  fish  (to  no  known  tooth  of 
which  has  it  any  accurate  analog)'),  hut  the  masticating,  serrated 
edge  of  the  hasal  joint  of  one  of  the  feet  siu*rounding  tlie  mouth  of 
the  same  PtenjyotuM^  the  sculpturing  of  whose  carapace  is  represented 
by  figs.  -1  &5. 

The  genus  Pterygotus  is  di\"isihle  into  two  subgenera :  1 .  Ptery- 
gotvs  proper,  in  which  the  didactA'le  claws  arc  very  thick  and  anned 
with  powerful  teeth  ;  *J.  Leptochelcs  (M'Coy),  in  which  the  pincers 
are  very  slender  and  unarmed.  As  before  mentioncHl,  figs.  0.  1 0,  &  1 1 , 
representing  the  so-called  Onrfiua  MurcHinoni,  Ag.,  are  almost  iden- 
tical in  form,  size,  sculpturing,  and  all  other  characters  (as  far  as 
they  are  represented  iu  these  drawhigs),  with  the  distinctly  didactyle 
pincers  winch  I  liave  figured  (Brit.  Pal.  Foss.  pi.  E.  fig.  7)  from 
Leintwardine,  under  the  name  Ltpt.  tfptodoetylu9^  in  which  the  two 
fingers  occur,  in  9itu,  removing  alt  doubt  as  to  its  true  nature.  If 
this  approximation  i)rove  correct,  the  fossil  should  in  future  be  called 
IjeptorJifiies  Marfthixoui  (Ag.  8p.)  ;  anil  I  might  aild,  that  the  num- 
ber and  relative  position  of  the  fragments  on  the  stone  figured,  in- 
stead of  being  singular,  as  supposed,  would  thus  be  nearly  natural. 
I  might  tiirther  remark,  that  the  drawing  shows  no  attenuation  at 
the  base  of  these  f^upponed  fish  remains,  nor  any  of  the  othrr  duntin- 
guishing  characters  of  Ichthyodorulitcs.  As  this  spetnmen  unfortu- 
nately caunol  now  be  referred  to,  great  importance  attaches  to  the 
fragment  (fig.  64)  called  simply  '*an  Ichthyodorulite**  on  the  plate, 
the  right-hand  extremity  of  which  »o  exactly  coincides  with  the  sup- 


*  Sec  Mr.  Salter's  observations  on  Pterygohut,  Quart.  Journ.  Geol.  See.  vol.  viii. 
p.  387. 
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posed  Onchun  Murrhimni  in  diameter,  sculpt  tiring,  aikI  number  of 
ndg«8»  that  it  is  pxceedinjrlv  probable  they  are  the  same.  Now  this 
specimen  1  have  examineif,  and  have  no  hesitation  in  stating  deci- 
sively that  it  U  not  an  Ichthyodorutite,  and  that  it  is  one  of  the 
6ngers  of  the  rlaw  of  a  Leptocheles ;  for  in  the  first  nlaeo,  the  hose, 
instead  of  being  abruptly  attenuated  like  the  dorsal  ray  of  a  fish, 
is  dilate*!,  ami  toth  it  ami  the  tonffituiIinaU^  ffroored  jiortion  are 
merefff  the  internal  artt  of  a  holioiCy  fragile y  cretaceous  crust ^  omJy 
equaftittff  the  fotcer  dark  outline  of  the  draicinff  (or  «tout  poper)  in 
thicAneM,  as  in  the  legs  nf  ordiiuir)'  Cmstarea.  These  two  characters 
are  decisive  against  the  fossil  being  a  firth-defence. — Fig.  63,  called 
an  **  Onchus,'*  is  on  the  same  stone  with  the  last  specimen,  and 
from  the  analogy  of  the  tn^eond  pincers  which  1  have  Bgured  as 
above  of  Leptocieleji  teptodnctyluji^  I  have  no  doubt  it  la  the  last  or 
moTeable  joint  of  a  smaller  pair  of  claws  of  the  same  Leptorheles 
Murchisoni,  for  the  analogy  pointed  out  between  the  Pterygoti  and 
the  Limuli  prepares  us  to  expect  several  pairs  of  didactylc  pincers  of 
different  sizes  and  proportions  in  the  one  indiridual. 

I  have  mentioned  that  the  typie^  Pteryyotu»  had  the  claws  armed 
with  strong  teeth,  as  in  the  common  lobster;  this  is  well  seen  in 
Agassiz*  figure  of  the  pincers  of  the  Pterygotus  Anglieus  of  the  Old 
Hed  Sandsitune.  and  to  the  geniisasthus  restricted  I  have  no  doubt  the 
supposed  fi^h  teeth  and  jaws  belong,  figured  under  the  numbers  14, 
15.  16.  17.  18  to  32,  and  (>0,  61,  62,  under  the  names  Plectrodus 
miraltiliMy  P.  pliopristis,  and  Srlertxfvs  pustufifems.  Wbv  separate 
generic  lumies  should  have  been  given  to  fragments  so  identical  as 
P/ectrofius  niiriihilis  (figs.  15  &  Hi)  and  Scferodus  pustuliferus 
(fic.  62),  1  cannot  divine.  As  one  of  these  s|>ecific  names  expresses 
a  character  distinguishing  this  Pterygotus  from  the  large  one  of  the 
Scotch  Old  Rett  Sandstone,  it  should  have  the  |>reference,  and  these 
foaails  might  stiuid  in  future  lists  as  Pterygotus  pvstulifervs  (Ag.  sp.) 
c:  PUetrofius  mirabilis  +  P.  pliopristis  +  Sclerotlus  pustuliferus^ 
Ag.  Any  reflecting  comparative  anatomist  looking  at  fig.  14,  will 
agree^  I  think,  in  the  opinion  that  no  known  fiah-tooth,  recent  or 
fossil,  has  the  slightest  structural  aiudogy  to  warrant  comparison 
with  it  for  a  moment ;  and  on  the  other  hand,  the  most  casual  ob- 
server can  trace  identity  with  the  tooth-like  tuberculation  on  the 
rlawB  of  the  common  lobster. 

Having  disfMtsed  of  the  spurious  fish-remains,  I  may  state  that  the 
Onchus  tenuistriatus  (figs.  12,  13,  .'>7,  ^H,  59)  is  an  undoubted  Ich- 
tJkyodontUte,  Not  only  idl  the  external  etuiracters  indicate  this,  but  on 
•oblBittinff  m  transparent  section  of  one  of  the  fragments  scattered 
throiwh  tne  rock  to  a  high  magnifying  power  (with  the  kind  aid  of 
Mr.  Carter),  I  am  able  to  state  positively  the  existence  of  the  Pur- 
kiiijian  bmhes  and  true  microscopic  strueture  of  btme  therein.  This 
example  of  a  SiUirian  Fish  is,  therefore,  perfectly  correct ;  and  it  only 
remains  to  add,  that  all  the  specimens  of  the  Downton  Cajstle  tock 
which  I  have  examined,  impress  me  strongly  with  the  convietion  that 
the  last  name  on  the  list,  the  Thelodus  piarridens^  should  l>e  con- 
sidered not  as  that  of  a  fish-tooth,  but  of  granules  of  the  skin  or 
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sfaAgreen  of  the  same  iieh,  in  all  probability,  of  which  fragniento  of 
the  bony  dorsal  rays  {Onchus  temtiatriatua)  ore  so  common  inter- 
mingled in  the  same  mass.  M.  Agaasix,  judg;ing  only  from  the 
drawing  (figs.  34,  35,  30),  supposed  these  magni6ed  and  isolated 
Bpecimens  to  resemble  teeth  of  the  ffeneral  character  of  Lepidotua  ; 
hut  one  glance  at  the  specimens  would  dissipate  this  notion,  when  we 
find  that  they  arc  square  and  not  rounded,  that  they  are  as  small  as 
graiud  of  fine  sand,  and  occur  in  such  abmulance  over  large  patches 
of  rock  OS  to  r*«emhle  thick  layers  of  sand.  All  these  pniuts  speak 
against  their  being  teeth,  hut  are  in  accordance  with  the  supposition 
of  their  being  the  earthy  grains  or  shagreen  of  the  skin  of  large  carti- 
laginous fishes  ;  and^  finally,  having  made  an  examination  of  trans- 
Sarent  sections  in  a  powerful  microscope,  I  found,  instead  of  the  close 
entine  of  the  teeth  of  Lepitlofus,  only  the  loose  divaricating  tabular 
structure  usually  found  in  such  dermal  armature  as  has  no  grinding 
duty  to  perform. 

Postscript, — The  specimens  forwarded  to  me,  from  the  Collection 


Insert  opposite  Page  15,  Part  I. 

M.  de  Verneuil,  having  re-examined  these  fossils  just  after  the 
opjwsilo  page  was  printed  off,  has  made  the  following  alteration  and 
addition  '.—for  Bivalve,  resembling  the  Pleurophorus  cosiatus.  King, 
read  iSolenopsis,  M'Coy, — mid  atit/,  a  second  species  of  Produclus 
— small,  and  striated  longitudinally.  [R.  I,  M.] 


a.  Side  tIvw  of  ilargc  tpeciineiii  lulurml 
A.  Section  lU  tbe  thickMt  end. 
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posed  Onchus  Murrhisoni  in  dinmeter,  sculpturing,  aud  tmmWr  of 
ridges,  that  it  is  cxceediiifilv  probable  they  arc  the  same.  Now  this 
Bpeoiinen  I  have  e^aiMine(t,  and  have  no  hesitation  in  stating  deci- 
sively that  if  U  not  oh  Ichth^o^torutite^  and  ttuit  it  is  one  of  the 
fingers  *»f  tlu*  clnw  of  a  LtptockeUs ;  for  \\\  the  first  place,  the  base, 
instead  of  being  abruptly  attenuated  Uke  the  dorsal  ray  of  ft  fish, 
ifl  (hlateil,  ami  both  it  anrl  the  fonffi/u/tinal/y  ffroored  portion  are 
merci^  the  internal  cast  of  a  hollow,  fragite^  cretaceous  crust,  only 
rqufifliny  the  fotrer  t/arA  outline  of  the  drawing  {or  stout  paper)  in 
thickness^  b»  in  the  legs  of  ordinary  Cnistarea.  These  two  characters 
arc  diH^isive  against  the  fossil  heing  a  fi-th-flefence. — Fig.  6.1,  railed 
an  **  Onchus,'*  if)  on  the  sonie  stone  with  the  last  specimen,  and 
from  the  analogy  of  the  second  pincers  which  I  have  figured  as 
ftboTC  of  heptocheUs  teptoffactylus,  I  have  no  doubt  it  is  the  last  or 
moveable  jomt  of  a  smaller  ])air  of  claws  of  the  same  Leptocheles 
Murchisonij  for  the  aniJogv'  [winted  out  between  the  Pterygoti  and 
Ihe  Limuh  prepares  us  to  expect  aeveraf  pairs  of  didactyle  pincers  of 
diffiftfM^f  fli^fy  «nd  proportions  in  the  one  individual . 


am  tnce  identity  witti  tne  lootb-uKe  tut>erculatiOD  on  the 
dftwi  of  Um  oomnon  lobster. 

Hanng  disposed  of  the  spurious  fish-remains,  I  may  state  that  the 
Onchus  tenvistriatus  (figs.  12,  13,  :'i7,  58,  59)  is  an  undoubietl  Ich- 
thywioruttte.  Not  only  all  the  external  characters  indicate  this,  but  on 
submitting  a  transparent  section  of  one  of  the  fragments  scattered 
thmugh  the  rock  to  a  high  magnifying  power  (with  the  kind  aid  of 
Mr.  Carter),  I  am  able  to  state  ^Mwitively  the  existence  of  the  Pur- 
kiiijuui  bodies  and  true  microMrupic  structun*  of  bone  therein.  This 
example  of  a  Silurian  Fish  is,  therefore,  perfectly  correct ;  and  it  onlv 
riOiAUui  to  adil,  that  all  the  specimeus  of  the  Downton  Castle  rock 
which  I  liavc  eiamiuctl,  impress  nie  strongly  with  the  conviction  that 
the  htft  xmmt  ou  the  list,  the  Thelodus  parvidenSy  should  be  con- 
DOC  as  that  of  a  fish-tooth,  but  of  granules  of  the  skin  or 
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shagreen  of  the  Mme  fish,  in  all  probability,  of  which  fragments  of 
the  bony  dorsal  raya  (Onchua  tenttUtriatus)  are  so  common  inter- 
mingled in  the  same  mass.  M.  A&:nssiz,  judfj^ng  only  from  the 
drawing  (figs.  .H4,  liS,  36),  supposed  these  magnified  and  isolated 
specimens  to  resemble  teeth  of  the  general  cliaracter  of  Lepiclotvt ; 
but  one  glance  at  the  specimens  would  dissipate  this  notion,  when  we 
find  that  they  are  square  and  not  rounded,  that  they  are  as  small  aa 
grains  of  fine  sand,  and  occur  in  such  abundance  over  large  patches 
of  rock  as  to  resemble  thick  layers  of  sand.  All  tlio^  points  s])eak 
against  their  biMug  teeth,  but  are  in  accurdance  with  t)u*  supjtosition 
of  their  being  the  earthy  griuns  or  shagreen  of  the  pkin  i\^  largf  c*arti- 
laginous  fishes  ;  and,  finally,  ha\*hig  niaile  an  examination  of  trans- 
parent sections  in  a  powerful  microscope,  I  found,  instead  of  the  close 
dentine  of  the  teeth  of  Lepu/ofus^  only  the  loose  divaricating  tubular 
structure  usually  found  in  such  dennal  armature  as  has  no  grinding 
duty  to  perform. 

Postscript. — The  specimens  forwarded  to  me,  from  the  Collection 
of  the  Geological  Society,  as  sunpnsefl  Irhfhifoiionihtex  from  the 
Wenlock  limestone  of  Whitfield,  Tortworth,  are  the  nacreous. 
shelly  tubes  of  a  new  si)ecies  of  Serpufitea,  which  I  name  S.  perrer- 
sus  Irom  the  singular  character  of  the  gcnornl  curve  of  the  fossil 
being  in  a  plane  at  right  aneles  to  that  in  which  the  tul>e  is  com- 
pressed. The  average  length  is  3  inches,  and  width  2|  lines  at  the 
targe  end. 

Serpuliies  peirertrus  (M^Coy),  Jrom  Whitfiettl  Qvarry^  near  Tort- 
worth,  Gioueettershire.     Collected  6y  f.  Wearer^  Esq.,  F.G.S. 


Oi  Side  Tiew  of  a  Ur^n  •penmen  ;  nUu*«t 
b.  Section  at  the  tbickc«t  end. 
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4.  On  tfom^o/'M^  Remains  (/I  th^  UoXE-BKDo/'f^r  Upper  Ludlow 
UocK.     By  Sir  Roderick  I.  Mt  rchisox,  F.R.S.  G.S.  &c. 

Ix  looking  over  the  Woodwardian  Museum  of  the  University  of  Cam- 
bridge Itmi  year,  1  perceived  that  Professor  M'Coy  had,  among  hifl 
many  skilful  arrangement?.  dt>teoTcred  that  a  fossil  from  tlic  Lower 
Ludlow  rock,  wliich  if  detached  I  should  have  called  an  ichthyodoru- 
lite,  was  one  tinger  of  the  claw  of  a  large  crustacean  analogous  to  the 
Piert/ffotus  of  Agassiz  ;  an  animal  which,  though  at  tirst  classed  with 
fishes,  was  long  ago  removed  by  that  author  himself  into  the  order  of 
Crustacea. 

In  this  case  indeed  there  could  be  no  mistake,  for  in  the  specimeiir 
which  Professor  MK^y  had  then  named  Ptt^yffotua  frjjfotiactyltu^ 
ouc  solid  finger  was  seen  to  be  closely  attached  at  its  base  to  an  uu- 
equivucal  cast  of  the  other,  thus  re|)re»entuig  the  claw  of  a  small 
Inhstcr. 

Now  although  this  body  was  taken,  as  a>>oTe  stated,  from  the  Lower 
Ludlow  rock,  it  appeared  to  be  very  desirable  that  Professor  M*Coy 
should  closely  scrutinize  some  of  the  remains  of  the  bone-bed  of  the 
Upper  Ludlow  which  had  been  referred  by  Agassiz  to  fishes.  For, 
as  the  great  ichthyologist  Iwd  formed  his  opinion  from  the  drawings 
only  which  1  sent  to  hnn,  aud  had  never  bau  an  opportunity  of  look- 
ing into  the  framework  of  those  fossils  with  the  microscope,  it  seemed 
not  unhkely  that  some  of  them  might  also  prove  to  be  crustaceans. 

I  accordingly  procured  for  the  examination  of  Professor  M*Coy  the 
specimens  from  the  museum  of  the  Geologicnl  Society  which  1  had 
originallv  placed  there,  and  others  from  the  cabinet  of  my  friend  the 
Kcv,T.^.  LewHs.  1  regret  totiay  that  someof  the  most  curious  of  the 
fragments  publislunl  in  the  *  Silurian  System,'  which  were  found  bv 
the  late  Rev.  R.  W.  Evans  and  beautifully  arranged  on  cards  by  that 
gentleman,  are  nowhere  to  be  foiuid.  In  res|ject  to  such  foniis  the 
naturalist  can  therefore  onlv  refer  to  the  etchings  of  Mr.  James 
Sowerby  and  Mr.  Salter ;  anJ  those  I  can  testify  (Mr.  Lonsdale  being 
also  a  hving  witness)  were  most  minutely  accurate  and  faithfid  repre- 
sentations of  the  originals. 

Professor  M'Coy  has  been  led  to  think  that  the  Onchus  tenuittriaht^ 

g\\.  Svsl.)  is  the  only  true  fish-defrnce  of  the  Upper  Ludlow  rocks, 
e  ot£er  fish-remains,  Sphago*iu4  and  ThelottM  (Ag.),  being  reeog- 
niied  as  the  osseous  particles  of  the  shagreen  or  prickly  skins  of  shark- 
like fishes.  The  Plectrodus  and  Srfero<fu4  (Ag.)  as  well  as  the 
Onchus  MurcAi4o»iy  are  renu^ved  by  hin»  to  CrustAcea. 

On  consulting  Mr.  Salter,  who  iias  communicated  with  Mr.  Sow- 
erby. I  find  that  thrv  cannot  adoj)t  this  view.  They  uecessarily  bow 
to  the  discovery  made  by  Professor  M'Coy,  that  three  of  the  frag- 
ments, figs.  10,  63,  and  64,  in  plate  A  of  the  '  Silurian  System/  which 
were  groujied  with  the  Onchus  Murchisoni,  are  really  crustacean,  and 
have  the  thin  hollow  crust  characteristic  of  that  class ;  but  they  hold 
dwisivcly  to  the  opinion,  that  the  figures  9  and  '  1  of  the  Onrhus  Mur- 
eAisoni  represent  true  fish-bonrs ;  Mr.  Salte  who  drew  these  two 
specimens  himself,  having  a  distinct  recollect  on  of  their  thick  solid 


I 

I 
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Btnicture.  Mr.  Sowerby,  who  elchwl  the  jawa  of  the  Pfectrodus  and 
ScUrot/uJi,  has  also  uo  doubt,  that,  although  thoy  may  pertain  to  one 
genus,  they  arc  unqut'stioualily  lish  jaws,  as  showu  by  fractures  of  the 
solid  bone  which  are  representee!  in  the  tignrc  (see  fig.  (i\).  Sderoffu* 
puslu/i/ffrut  (figs.  60,  61,  62)  was  drawn  by  Mr.  Saher,  who  reminds 
me  of  the  caiiceflouB  structure  of  tt«  broken  end,  and  which  he  distinctly 
reccdlecta  to  Imve  been  quite  unbke  the  shelly  crust  of  the  Ptert/t/otus, 
It  is  but  justice,  however,  to  Professor  M'Coy  to  say,  that  he  doe* 
not  consider  the  e?u8tence  of  this  solid  and  cancellous  texture  a  suffi- 
cient reason  to  induce  him  to  change  his  present  opinion. 

Wliilst,  therefore,  the  discovery  of  Professor  M*Coy  has  shown  ua 
that  one  or  more  of  the  supposed  fragments  of  fishes  are  really  crus- 
tacean, we  may,  it  seems,  continue  in  the  belief  that  the  greater  part 
of  the  remains  are  those  of  fishes.  Let  ua  hope  that,  as  this  bone- 
bed  has  recently  been  found  to  reappear  from  tieueath  the  Old  lied 
Sandstone  near  Hereford,  and  has  been  traced  by  Mr.  Strickland  to 
the  southern  extremity  of  the  May  llill  district,  and  even  in  !tt-18  was 
found  by  Professor  Phillips  at  Pyrton  Passage  on  the  Severn,  we  may 
be  supplied  with  fresh  specimens  to  replace  the  originals  figured  in  the 
*  Silurian  System,*  and  that  by  subjecting  them  to  the  microscope  we 
may  for  ever  terminate  all  doubt. 

Again,  as  Professor  M*Coy  shows  that  there  are  remains  of  a  shark- 
like fish  in  this  deposit,  we  may  still  consider  the  small,  smooth,  elon- 
gated, and  convoluted  bodies,  which  were  analysed  by  Dr.  Prout,  to 
be  the  true  wtjiroHtes  of  fishes. 

As  the  author  of  the  Silurian  System,  I  hope  to  be  excnsed  if  I  re- 
mii^d  my  associates  that  tlie  most  aiisiduous  researches  in  various  re- 
gions where  the  earlier  groups  of  fossils  liave  been  widely  spread  have 
failed  in  detecting  anywheres  a  zone  of  higher  antiquity  than  the  Upper 
Ludlow,  in  which  the  remains  of  fishes  are  imbedded.  Thus  these 
venerable  small  ichtbyolites  are  still,  what  I  announced  tliem  to  be  long 
ago,  the  most  ai»cient  known  bemgs  of  their  class*.  These  few  traces 
ot  fishes  being  detectable  only  at  the  close  of  the  first  long  cera  of  pri- 
niseval  Ufe,  it  follows  that  the  SUuriau  deposits  as  a  whole  are  jironii- 
iiently  sejiarated  from  all  those  which  succeeded,  by  the  invertebrate 
character  of  their  vcn,'  niimcrous  fossil  animals,  among  which  the 
cephalopoda  that  so  abound  probably  performed  the  duties  uf  the 
fishes  and  were  the  scavengers  of  the  pristine  seas.  In  all  succeeding 
systems  and  formations  the  remains  of  fishes  are,  as  is  well  known, 
found  in  association  with  other  marine  spoils. 


Having  heard  that  Mr.  Lewis  of  Aymcstry  had  discovered  an 
ichthyodorulite  in  the  Wenlock  limestone,  I  procured  the  specimen, 
which,  being  referred  to  Mr.  SaUer,  was  instantly  identified  as  the 
Ptilomctya  lanceolata  (Lonsdale),  a  coral  published  in  the  'l^ilurian 
System.* 

•  SU.  Sysi.  p.606. 
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md  at  thii  ETeuing  Meeting,  mc  vol.  Tiit.  p.  381«] 


Tub  divUiou  vi  (he  Mlieozoic  »tTicfl  adopted  hy  M.  Dutuout  for  the 
beautiful  Geological  Alap  of  Belgium,  which  he  haa  just  completed 
by  order  of  the  Belgian  Government,  must  necessarily  procfuce  a 
change  in  many  o(  the  views  of  English  geologista  ;  since  he  has  now 
worked  out,  hy  the  strict  evidence  of  superposition,  the  order  of  the 
formations  lyiuE;  U-tween  the  old  unfossiliferous  elates  of  the  Ardennes 
and  the  Carbonift-rous  scries,  while  the  unconnected  position  of  those 
fonnatuma  in  England  has  preveutetl  us  from  ascertaining  their  rvia- 
ttve  agea  with  eiTtftintv.  llaving  had  the  advantage,  lu  coinfMuiy 
with  Mveral  of  our  colleagues,  of  discussing  with  M.  Duniont  the 
Tttlue  of  his  divisions  and  of  inspecting  the  fossils  collected  from  them. 
I  haatcn  to  bring  the  matter  to  Uie  notice  of  the  Society*  ilTat  the 
valuable  resulta  of  M.  Uumunt'A  lalxiura  may  he  made  known  and 
applietl  hrre, 

Tltc  fnllowing  extract  from  M .  Dnniont'a  **  Tableau  drs  Tcrnuna 
de  ta  Belgique**  contains  the  description  of  the  older  stratiiicd  rocks* 
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)m  the  Coal-measures  down  to  the  unfossiliferous  slates  of  the  Ar- 


dennes 


Syitime  faouiUier 
Systcme  condnisien. .. 

Systcmc  eifelieu 

Sj'st^mc  ahrien  

Systcme  cobleotziea 


fCalcareoz 


\-i 


QoAitzo-schiatetu. 


■  Ampclite,  pawnmite,  •chistc, 
bouille. 

Calcaire  k  crinoules,  dolomie 
et  calcaire  a  producttu, 
lilex,  anthracite, 

Psammit«  grisfltre,  macigDO. 
anthracite. 

Scbisto  griifltre,  catcschUte* 
cftlcaire,  oligistc  oolilique. 

{Calcareux     Calcairo  rt  doloniic. 
'Schiste  gria  fa&iUiferc,  calc- 
sob'iste.etc&lcaircargillcux, 
Quartso-ichUteux..'       oligiate  ooliticjue. 

Poudinguc.     pummilc     et 
,     schistp  rouge. 
J  Grcs,  psaiDUiitcs  ct  schiitcfl 

\      gria-hlcuatrcb. 

'Gres  et  phyllades  gm-bleo- 

Hires. 
rPoudingues,    grcs    Terta   et 

Syaterne  gedinmcD •       phylUdet  ruogei.verta  cm 

[     aiountifcres. 
Terrain  ardennais. 

In  the  above  table  there  are  two  important  alterations  of  the  views 
published  by  M,  Duniont  in  1830  in  the  wcU-knowu  Memoir  on  the 
Prounce  of  Lie^e,  wliich  have  on  iinjjortant  benrinjj  on  our  English 
classification.  In  the  memoir  of  iKii)  the  Syttthne  quart zo-^chisteux 
inf^rieur,  following  next  below  the  limestone  since  identified  with  that 
of  the  Kifel  and  of  South  Devonshire,  was  divided  into  an  upper  di- 
vision of  red  sandstone  with  tronglomerate,  and  a  lower  division  of 
argitlaccoua  schists  ;  thus  bringing  the  lied  Sandstone  formatiou  im- 
mediately below  the  Eifel  limebtoue.  M.  Dumout  now  reco^izes  a 
p^reat  scries  of  fossilifcroiis  schists  hnng  confonnably  below  the  Eifel 
limestone,  and  resting,  often  unconronriablvt  on  the  red  sandstones. 
M.  Dumoot  e^iplained  the  omission  in  1 830  of  the  Schistose  series  to 
have  arisen  from  his  observations  being  then  confined  to  the  province 
of  Liege,  in  which  thev  are  but  little  seen ;  as  soon  as  he  extended 
his  inquiries  westward  into  Hainault,  and  eastward  towards  the  Hhine, 
the  importance  of  the  schistose  series  became  manifest,  and  led  to  its 
separate  insertion  in  its  proper  place. 

The  other  change  is  of  delnil,  and  consists  in  dividiug  the  lower 
member  of  the  Stjathne  quart zo-^chistetts  inf^rieur,  which  lies  below 
the  Hed  Sandstone  series,  into  three  divisions — the  Systrmes  ahrien^ 
cohientsien  et  ffedmnien^  which  are  grouped  together  as  the  Terrain 
Rh^nan  *- 

The  Brst  of  these  alterations  brings  the  South  Devon  series  into 

*  It  miut  be  observed  that  M.  Duiiiont  now  nsesthc  word  Terrain  in  the  sense 
in  whicli  Syftrm  is  often  u»cd  Id  England,  while  hii  term  SyMlhne  ii  apphed  to  a 
diriainn  nnly  of  thr*  Trrrain:  the  terms,  being  pnrely  eouvcntionat,  are  equally 
applicahle  in  cither  Kime,  but  il  i»  unfortunate  that  they  should  have  received 
such  dilferent  applications  from  difTercnt  autfaorv. 
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exact  pamtlelism  with  that  of  Belgianii  u  we  now  see  in  each  oountTT 
a  great  series  of  foisililVruus  schistose  beds  surmounted  by,  aud  inti- 
luately  connected  with,  a  calcareous  series,  viz.  tlie  Uraestones  and 
subjacent  schists  ot'  South  Dt^ron,  and  the  Eifelian  limestone  and 
M-hi»t5  of  Belgiuui  and  the  Ilhenish  provinces ;  aud  the  above  seriM 
is  thus  disconnected  from  the  Red  Sandstone  formation.  It  now 
becomes  quite  unnecessary  to  force  the  <-Hd  Red  Sandstone  of  Engbmd 
into  a  paralleUsni  with  the  schists  aud  hutestones  of  Soutli  Devon,  as 
was  done  in  183/  by  Mr.  Lonsdale,  li^fessor  Sedgwick,  and  Sir  R. 
I.  Murchison.  And  our  Old  lUd  Sandstone  apiH'ars  on  a  parallel 
with  the  Belgian  formation  of  red  saiulstonc  ana  conglomerate,  the 
FoudinffHe^  uMammite  et  achUte  rouge  of  M.  Dumont,  as  was  su^g^^ 
in  1829  by  M.  Rotet.  And  instead  of  haTuig,  as  in  1830,  cl(Sy  two 
formations  represented  as  intervening  between  the  Eifel  *imestone 
aud  the  slate-rocks  of  the  Ardennes,  M.  Dumont  now  prt'i^'uls  five 
wrIl-estJiblished  groups  of  rockti  in  that  ioterral. 

Our  short  visit  to  Belgium  did  not  give  lu  time  to  verify  all  the 
new  divisions,  but  iM.  Dumout*s  accuracy  as  a  field-geologist  is  too 
well  known  to  render  such  confirmation  necessary.  1  had,  however^ 
the  advantage  of  examining,  in  company  with  Mr.  Aiisten,  one  r.f  the 
most  illustrative  lines  of  section  aluug  the  vallev  of  the  Ilocgnc  aud 
Wayay,  from  Pepinster  by  Spy  to  the  Barritrc  ues  Marteaux,  and  we 
drew  up  together  the  annexed  section,  fij;.  1,  which  we  submitted  to 
M.  Dumnnt  on  our  return  to  Liege.  We  were  glad  to  find  that  it 
coincided  witli  the  lines  laid  down  on  his  map,  and  with  liis  present 
yirWM  of  the  nlntive  position  of  the  massf*  of  rock. 

The  st'ction  thus  represented  differs  materially  both  from  that  eiven 
by  ProfeMwr  Sedgwick  aiul  Sir  R.  I.  Murcliison  in  the  sixth  volume 
of  uur  *  Trmnaactions,*  stToud  seri4*s,  pi.  23.  fig.  12.  aud  also  from 
the  more  theoretical  sectimi  A.  D.  of  M.  Dumont's  firiit  memoir.  At 
that  time  M.  Duuioul  cudeavuured  to  explain  the  complicated  struc- 
ture of  the  iirovince  of  Liege  by  ficxurcd  and  folds  of  the  rocks  witliout 
any  break  m  the  coutiniiit\  of  the  lieds.  Such  flexures  undoubtedly 
extst  in  that  district  in  a  rrmarknhle  degree,  but  there  are  also  many 
faults  accompanieil  with  great  u]iward  shitls,  bv  which  ImhU  of  very 
ditferent  age  arr  brought  to  the  same  level :  thus,  at  IVpiuster  the 
Eifelian  scuifta  meet  tl>e  red  nndstoncs ;  a  little  aoutb  of  Pepinster, 
the  red  Buidilonca  abnt  Againat  the  Rhcnanc  grevwackes ;  farther 
south,  near  the  npruiitage  du  Sart,  the  last-uamed  ruck  me«ts  the 
i.*artH>uiferous  serii's.  None  of  tliese  circumstances  can  be  explained 
by  the  mere  bending  of  the  rocks,  as  the  ImnIs  which  are  iu  contact 
billing  in  each  case  to  difTrrent  fonnatious.  From  Theux  to  Let 
Mflrti*aux  the  IkmU  lir  in  a  rcgulur  order,  and  the  i*orrect  MquCQOe  of 
snper^HKiitiou  may  Ik*  traced  without  any  difficulty,  thus  oorrfcCiiig 
the  erroiM*i>Ufi  unprejision  whicli  might  have  been  formed  from  the 
dip  of  the  younger  towards  the  older  rocks  in  the  northern  |»arts  of 
the  »rction. 

The  northern  end  of  our  MCtioii  ihow*  one  of  thoae  inversions  of 
the  •tmta  which  attracted  SO  ntuih  attention  when  thev  were  first 
ilcacnbed  by  M*  Dumoat.     The  Eilel  limestone,  dipping  S.  \b^ 
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W.  00^  leans  over  the  lower  carboniferous  shales.  A  Ultle  to  U»e 
north  of  this  spot,  the  linicstaoe  and  shale  arc  »een  in  their  uatunl 
position,  but,  iia  their  strike  differs  eonsiderably  from  tliml  at  Pepin- 
ster,  they  could  not  he  shuwii  in  the  saine  section.  The  accurate 
Yt-orking  out  of  a  country  in  vhich  such  disturbances  are  of  comnioQ 
occurrence  has  placed  M.  Duniont*8  name  iu  the  first  rank  of  Euro- 
pean geologists. 

The  diificidty  of  arranficuig  the  rocks  of  Dcron  and  Cornwall  seems 
mainly  due  to  the  existence  of  faults  of  the  n^tne  character  as  thoM 
ttlKtTO  described,  accompanied  with  flexures  similar  to  those  of  the 
Belgian  coal-tield.  In  tiiose  counties  masses  of  rock  of  different  aces 
are  ))rought  ittto  contact  along  east  and  west  lines  of  fault ;  and  Uie 
prevalence  of  a  southerly  dip  gives  theni  an  appearance  of  conform- 
able hU[ierposition,  whicli  ha^  led  to  most  erroueoub  and  cuntradictorv 
views  of  tiie  relative  ages  of  the  dilTerent  ma»scs  on  the  part  of  dif- 
ferent observers. 

Let  us  now  compare  the  divisions  of  M.  Dumont's  Table  with  our 
Kiiirli^h  formatinus.  The  Si/^thnr  hnuiUirr  answerB  to  the  Cind- 
titfoxurea  of  our  niidlaud  counties,  and  to  the  I'pjter  Coal  Serift  of 
NorthuniberUnd  nud  Scotland. 

The  St/gfrinr  ruHtJruMtrti  corrt-sponds  to  our  CarhoniferouM  Seriea  ;— 
the  upjK-r  calcareous  division,  including  the  Vise  liniej*tone,  crowded 
with  large  Frwiucti,  &c.,  niav  he  compared  to  the  hnieMone  of  .Mat- 
luck  and  Kristol.  Tlie  middle  dinsiou  of  grer  psannnite  with  some 
beds  of  anthracite  aimwcre  lo  the  arenaceous  berit^  belweeu  our  Tpper 
and  Lower  Carboniferous  limestones,  on  which  loel  coal  is  worked 
both  in  the  north  of  England  and  iu  Scotland.  The  lowest  division* 
of  grey  and  carbonaceous  shales,  dark  Umestoncs  and  iron-ore.  is  beft 
matched  in  Northumberland  and  in  the  Lothians.  We  saw  the 
upper  part  of  this  divif^ion  in  the  great  quarries  round  Toumay, 
where  tlie  following  beds  are  laid  open  : — 

Alternations  of  dark  shale,  containing  Spiriffr^  CtfatkophyUum 
mitrahtm^  &c.,  with  clay-iron-stone. 

Dark  limestone. 

black  shales,  alternating  with  some  thin  lM*ds  of  HmcstoDe;  the 
shales  full  of  corals  and  uniall  shells,  among  which  Pfrurotomanm 
an*  r^pecially  abundant. 

The  lower  limestone  shales  of  Northumberland  and  of  the  Scotch 
conl-tield4  contain  an  assemblage  of  shells  much  rrseinbling  those  of 
Tounmy.  and  I  am  dUposed  to  place  in  the  same  divi.sion  the  whole 
of  the  Odm-«crics  of  iVvonBlnre,  together  with  the  underlying  fo** 
nlifrmus  beds  of  l^lton  and  Barnstaple  (and  iierhaps  Marwood)  in 
North  Devon,  and  of  Tinlagrl  and  South  Pctncrwin  in  the  South, 
thr  organic  content*  nf  which  agree  much  more  nearlv  with  Carboai- 
fcroua,  llian  with  Devonian  s^H-cies.  In  1843  I  urged  Mr.  Morris  to 
separate  this  group  in  his  ( -ataloeue  from  the  Devonian  system  *.  and 
the  opinion  ol  many  paUrontologists  has  gradually  come  round  to  thr 
same  view. 

The  XyW^r  etfriim  of  M.  Dumont  is  formed  of  three  distinct 
*  S««  CattlogDS  of  BritHh  FuMilt,  l»43,  tabpdtiction,  page  &.  Not«. 
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groups, — the  Eifel  liineatonet  Eifel  fo.-isiliferous  schisU,  and  the  red 
SAudjiCoucs  aiid  coiiglonieratos.  The  synchroiiigm  of  the  limestones 
of  South  DevoQ  and  of  tlie  Eifel  is  uow  universally  admitted.  Eocli 
of  these  limeatone-groiips  is  underlaid  by  a  great  formation  of  shale 
and  schist,  occasionally  fossilifcrons,  showing  a  complete  accordance 
of  this  part  of  the  series  in  the  two  countries. 

The  lowest  division,  or  PoHdingnCy  psammite  et  schist e  roufff,  pre- 
sents eiactly  tlic  mineral  characters  of  the  upper  portion  of  our  O/// 
Red  Sandstone:  where  we  saw  it  at  Pepinster  it  consists  of  the  fol- 
lowing beds : — 

Red  sandstone. 

Coarse  red  conglomerate,  about  20  feet  thick,  made  up  of  large  and 
small  pebbles  of  quartz,  jasper,  Lydiau  stone,  slate,  &c. 

Red  sandstone. 

Grey  sandstone. 

The  most  remarkable  bed  is  the  conglomerate,  which  is  quite  ver- 
tical at  Pepinster,  and  crosses  ihs  hills  in  n  ridgt»  20  or  30  tect  high, 
resembUng  an  ancient  fortification,  from  which  it  has  obtained  the 
name  of  the  Mxtr  dti  Diable.  The  beds  dip  al  high  angles  and  the 
thickness  of  the  series  is  considerable.  M.  K4^zet  estimated  it  at  150 
tnetrcs  or  about  500  feet,  which  cannot  include  all  the  scries ;  and 
although  this  may  appear  trilling  when  it  is  compared  to  the  enor- 
mous development  of  the  Old  Red  Sandstone  m  Shropshire  and 
Herefordshire,  it  is  probably  gr(^ater  than  the  thickness  of  that 
formation  in  Westmoreland.  In  18:29  M.  Rozet  published  a  paper 
in  the  *  Annales  des  Sciencc^s  Naturelles'  (vol.  xix.  p.  113)  in  which 
he  distinctly  asserts  that  the  Belgian  red  saiidstouc,  seen  between 
Dinant  and  Xamnr  (the  contimuition  of  the  Pepinster  bed),  is  the 
equivalent  of  the  English  Old  Red  Santlstone,  in  which  view  he  was 
afterwards  supported  by  M.  C.  Prevost*.  In  this  identification  I 
entirely  coincide.  Wc  thus  separate  the  Old  Red  Saiidstone  from 
the  schists  and  hmeMtones  of  South  Uevou,  nnd  regard  it  as  a  lower 
independent  member  of  the  series  ;  and  thus  we  are  relieved  from  the 
necessity  of  supposing  that  in  the  same  sea  two  deposits  were  forming 
at  a  short  distance  apart,  the  one  of  red  sandstone  and  conglomerate, 
the  other  consisting  of  grey  schists  and  limestones,  without  there 
being  any  interchange  of  characters  between  them,  or  any  gradual 
passage  from  one  to  the  other.  We  might  admit  two  such  ditferent 
deponts  to  have  been  formed  at  the  same  time  in  different  8ea.s,  but 
between  the  Old  Rod  Saiulstone  of  South  Wales  and  the  schists  of 
Devonshire  there  is  no  trace  of  any  axis  of  older  rock  which  could 
have  di\-ided  the  ocean  at  the  time  these  deposits  were  being  formed. 

There  appears  to  be  no  limestone  in  the  Old  Red  Sandstone  series 
of  Belgium,  nor  have  organic  remains  been  found  in  it ;  this  will  not 
prevent  our  identifying  it  with  the  Old  Red  Sandstone  of  this  country, 
large  districts  of  wldch  have  neither  afforded  any  limestone  nor  any 
such  organic  remains. 

•  BulL  Soc.  Geol-  dc  Franco,  vol.  ix.  p.  82,  Dec.  1837.  The  uune  view  wu 
taken  in  1850  bv  M.  Dclunoue.  Bull.  Soc.  Geul.  tie  France,  2ii{l  icries,  vul.  \ix. 
p.  366. 
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T\\e  Tfrraitt  Rh^an  of  M.  Duitiont  comprises  three  diinsions, 
which  the  lowest  or  Systl-mtr  yaiinnirn  aitpenrs  to  iK'loiig  to  the  top 
of  the  Silurian  system.  Tlio  two  upper  divisionft,  CAlled  .ihrien  and 
CabUntzieti,  which  are  consequently  intermediate  between  the  OIJ 
Red  Sandstone  nud  the  Silurian  tiiyiitem,  have  not  yet  been  recognized 
in  Eufflnnd  :  the  tew  species  of  organic  remains  fotmd  in  them  con- 
nect them  with  the  Eiiel  series,  since  they  all  differ  from  those  of  the 
Sy^ti^me  ffedhtnien  below,  while  uenrly  half  «re  found  in  the  Eifcl 
series  above  the  Old  Red  Sandstone  *  :  the  most  characteristic  and 
abundam  8|>ecie8  seem  to  be  Spirifer  ostiolatus,  S.  macroptenUt  and 
PfeurcM/ictyuM  proUrmfiticttm. 

The  uppermost  division^  or  Systhnr  ahrimj  is  ilcscril»etl  as  consist- 
ing [»rinoij»ally  of  "//rrV,  pwmmitea  et  9chtJitc9  yrm-hlrutUreH :"  where 
we  saw  it  on  the  line  of  our  Kction,  we  found  the  tbUowuig  descending 


Cn-y  grits,  with  divisions  of  grey  ahalc. 

Red  grits,  scliiflt*  and  wack(^. 

Intlurated  preenis-h-grey  shale. 

Sandj^loiK'  piijtMng  into  (piartz-rock. 

The  up(>er  nnd  middle  portions  of  the  "  Ahrian  system"  resemble 
tlie  grey  schistose  and  sandstone  series  of  Ilfracombe  and  the  Valley 
of  Koeks,  resting  on  the  harder  red  sanilstone  series  of  Linton  and 
the  Foreland,  in  which  Spirifer  ottioiatua  is  the  prevailing  shell. 
With  these  we  must  also  connect  the  rocks  between  the  hmestone  of 
Flvmouth  and  the  mica-schbta  of  Bolt  lleadt>  consisting  of  grey, 
cliloritic.  schistose,  and  arenaceous  lieds,  of  great  thickness,  overlying 
red  wiidfitoaes,  which  last  arc  stated  by  the  authors  quoted  to  liear 
the  closest  reaemblaiicc  to  the  red  arenac(^)us  rocks  east  of  Combe 
Martin  J :  the  red  sandstone  south  of  PUinouth  is  said  to  overlie 
the  Plymoutli  limestone,  in  which  slatemenl  there  nmst  l»e  an  ertxir, 
as  it  lends  to  inextricable  cunfuMon  in  our  cla.s3ificatinn  of  the  rock^ 
from  which  we  can  cacape  by  supposing  that  the  Plymouth  hmestone, 
being  the  younger  rock,  dips  towards  the  older  sandstones  south  of 
it ;  thes4%  ha^Hng  also  a  dip  southward,  ap|>eaT  to  overUe  the  lime> 
Ktuni*.  from  which  they  must  really  be  8e|iaratcd  by  a  great  fatdl 
running  riutt  and  west. 

Syttt'mt  tutlrntztrn,  comprising  Greset  phytlade9grU-hleu4trt0, — 
Our  excurw<»n  ditl  not  extend  to  the  ro(*ksof  thissene«.  The  organic 
rtniains  found  in  it  are  more  numerous  than  those  in  tlie  "ahrian 
system  "  abovp  it.  In  M.  Dniuom's  colliM'tion  we  observed  aeveral 
large  Hevonian  9|>ecies  of  SjUri/er,  and  also  several  large  species  of 
Orihit  anil  Lrptrrfta,  viH  tniknown  in  this  country.  No  part  of  D^ 
voiiahire  can  he  rrfrrred  to  thLs  tUvLsion,  but  |HThaps  the  Syntrmt 
eoAienfrien  may  \h-  found  in  the  south  of  Comwail,  where  l&rge 
dutricta  still  U-Iong  tu  the  "  terra  incognita"  of  geology. 

*  lisU  of  tli«  »prciet  will  lie  fomid  la  M.  Damont's  M^moirc  tiir  les  Terrtlus 
Ardennau  el  Khfnui.  p.  227 ;  and  Ua  collactioo  oontaini  oUicn  Dot  included  lu 
thnscluU. 

t  Snlgwit^  and  Mitrchi*m  on  Devnnthira,  Gcol.  Traas.  2ad  teriei,  vol.  v. 
piU7»anapl.  M.Ag.  ft. 

X  Lae.  tit.  p.  (»a7  and  p^  461. 
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The  Si/sfh/ip  geffinnien  is  the  lowest  di\'ision  of  M.  Damoiit*8 
T&rrain  Rk^naH,  aiul  the  lowest  fosailiferoufl  rock  found  in  Belgium. 
This  lUvision  must  be  separated  from  the  Devonian  series,  with  which 
M.  Dumoiit'g  classification  connects  it,  since  it  does  not  contain  a 
single  species  found  in  the  **  cohlcnzian  "  or  "ahrian"  divisions 
above  it.  On  the  other  hand  we  obsen-ed  in  M.  Dumont's  collection 
from  this  dinsion  so  many  forms  with  which  we  were  familiar  in  the 
Upper  Silurian  h«»ds,  that  Prof.  E.  Forbes  and  myself  referred  it  with 
htlle  doubt  to  the  Tile-stone  division  of  the  Upper  Ludlow  rock.  It 
rcslti,  accorihng  to  M.  Diitnont^  nuconformnbly  on  the  unfostdhferous 
slate  series  of  the  Terrain  Areiennai^,  which  forms  the  great  axis  of 
the  Ardemjes. 

Tlie  minor  divisions  adopted  by  M.  Dumont  all  appear  consistent 
with  nature  ;  but  the  larger  groups  must  be  modifiecl,  to  bring  them 
into  harmony  with  the  great  divisions  now  establiijhed  on  the  ground 
of  containing  the  same  organic  remains. 

Tlie  Terrain  nnthraxi/ere  should  surely  begin  at  the  Syst^me  eon- 
tirusim  or  Carboniferous  Series,  which  is  well  distinguished  by  its 
fauna  from  the  "Eifel  system"  below  it :  but  the  continuance  through- 
out of  a  number  of  fossil  species  connects  together  the  Syat^at 
ei/elien,  oArien,  and  eohlentsien^  which,  taken  together,  constitute  all 
that  ought  to  be  included  in  the  *'  Devoniau  system,*'  from  which,  as 
stated  liefore,  the  Barnstaple  and  South  Petherwin  beds  must  be 
removed. 

The  red  sandstones  arc  not  naturally  the  base  of  the  Eifel  series, 
but  rather  the  top  of  the  Rlienane  fR»ne8,  being  fonnetl  at  the  end  of 
a  long  period,  in  which  the  sea  was  becoming  shallower,  and  the  de- 
posits both  more  arenaceous  and  more  ferniginnus ;  both  of  which 
characters  were  graiUmlly  increasing  during  the  Rhenane  |M?riod,  after 
which  the  true  Eifel  series  commences  with  grey  shales  deposited 
apparently  in  deep  water. 

The  "Gedinniaji  system'*  must  be  entirely  separated  from  the 
Rhenane  series,  with  which,  as  already  stated,  it  has  no  organic  re- 
mains in  common,  and  should  stand  alone  as  the  sole  representative 
iu  Belgium  of  the  Silurian  system*. 

The  Table  of  Belgian  formations,  thus  modified^  will  compare  as 
follows  with  our  English  strata. 

In  the  following  scheme,  an  entire  separation  is  established 
between  the  Old  Red  Sandstone  and  the  true  South  Devon  or  Eifel 
series  of  limestones  and  schists,  but  it  may  admit  a  doubt  whether 
the  lower  members  of  the  Old  Red  Sandstone  series  of  South  Wales 
may  not  have  been   sjTichronous  Ts-ith  the  Ilfracombe  and  Linton 

*■  The  principles  which  bivc  led  M.  Dumont  to  adopt  bis  prescnc  arrangement 
of  greater  groups,  or  Ttrraimt,  will  be  found  in  An  article  "  Surla  taIciu*  du  carac* 
Xhtt  paleontologiquc  en  Geologic,"  iu  the  BuUotin  dc  rAcsdt^mie  Royale  de  BeU 
gique,  torn.  xiv.  No.  4.  Every  great  deposit  of  conglomerate  is  con&idered  to  have 
been  the  result  of  a  periw)  of  physical  dint  urban  cc,  which  broke  the  series  of  de- 
ponta  and  cauud  the  destruction  of  previously  existing  animals.  The  remains  of 
these  animals  will  be  found  among  the  transported  materials  forming  the  first  beds 
of  the  new  formation,  therefore  "lesdivmorupal*'ontologigvf$nepeupfHt  concordcr 
ejraeletnent  avee  lea  ditfitUmi  gMogiqueafoh^u  mr  in  r^ookdiotii  du  globe." 
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deposits.  In  that  case  we  must  assume  the  upper  member  of  con- 
glomerate and  sandHtone  to  be  either  wanting  in  Devonshire,  or  con-  , 
ceaJed  below  the  Culm-measures,  and  the  Ilfraeombe  group  to  repre- 
t^ni  the  middle  or  marly  di^-ision  of  the  Old  Ked,  and  tne  Liuton 
red  sandstones  its  lower  dinsion.  The  occnrrrncr  of  the  Upper  Si- 
lurian Tile-stones  immediately  beneath  the  Old  Red  Sandstone, 
throughout  the  greater  nart  of' its  courfte,  favours  this  view,  and  there 
is  nothing  in  the  mineraJ  eharacter  of  the  North  Devon  roeka  incon- 
sistent with  it.  lint  it  will  be  premature  to  attempt  to  decide  the 
question  until  we  know  more  of  the  oldor  rocks  of  South  Wales,  and 
can  ascertJiin  whether  there  are  in  lhfi[  district  any  *'Rlienaiie"  beds 
below,  and  independent  of,  the  Old  Red  Sandstone. 

The  saudstoue  with  Cuciifltetv  which  occurs  at  Marwood  iu  North 
Devon,  and  has  not  been  observed  elsewhere,  has  no  representative 
in  South  Devon  nor  in  Belgium  ;  it  is  doubtfid  whether  this  rock 
should  bo  regarded  as  a  member  of  the  Rhenane  or  of  the  Carbotufe- 
rouR  series. 

It  is  worthy  of  remark,  that  in  the  State  of  New  York  there  is  a 
great  series  of  beils  characterized  by  Devonian  fr^sils,  Ijclow  what  is 
conndered  to  be  the  Old  Red  Sandstone"'.  These  will  now  stand  on 
the  pamllel  of  the  "  Rhenane*'  group  of  Belgium. 

Toe  section,  fig.  2,  from  the  Old  lied  Sandstone  of  Brecon  to  the 
south  of  Devonshire,  shows  the  relations  of  the  different  rocks  upon 
iihe  scheme  advocated  in  this  jiaper.  Their  position  offers  several 
anomalies ; — on  the  north  we  have  the  Old  Red  Sandstone  of  South 
Wales  dippmg  towards  the  Linton  bi-ds,  wliieh  are  supposed  to  be  older 
deposits.  On  the  south  of  the  Culm-basin,  the  fossiliferoim  beds  of 
S.  Petherwin  have  not  yet  been  well  separated  from  the  older  de^toeit 
of  schists  and  limestones  of  South  Devon,  and  a  similar  difHculty 
occurs  again  where  the  Plymouth  limestone  dips  south  towards  an 
older  group  of  "  Rhenane  '*  rocks.  Yet  these  faults  are  not  more 
violent  than  those  whieli  M.  DunuMit  Ims  jiroved  to  exist  in  forma- 
tions of  similar  ages  in  Belgium.  And  when  the  two  sections,  figs. 
1  and  '2,  are  compared,  it  will  be  found  that  the  faults  are  so  nearly 
counterparts  ui  the  two  districts,  as  to  suggest  the  ides  that  tlicy  aK 
really  continuous. 

Liege  and  Lauuceslon  stand  nearly  on  the  same  parallel  of  latitude, 
and  in  both  di.stricts  the  general  (hrection  of  the  faults  approaches 
east  and  west.  In  both  districts  we  can  trace  an  enormous  move- 
ment prior  to  the  Carboniferous  period,  which  produced  great  east  and 
west  taults,  and,  by  unequal  elevation  of  the  uuusses,  brought  rocks 
of  vcri'  different  ages  into  contact  on  a  common  level :  thus,  the 
"  Rhenane**  rocks,  both  of  Linton  and  of  the  Hermitage  du  Sart, 
form  an  arched  ridge  l>etween  younger  deposits,  and  reappear  to  the 
south  less  disturbed.  These  ndees  of  the  older  rocks  stood  above 
the  water  in  both  districts,  and  the  cnrlmuiferous  beds  were  deposited 
in  the  (roughs  between  them.  Somewhat  later  we  find  proofs  of 
another  great  movement  along  nearly  the  sajrne  hues,  by  which  the 

*  ShATpe  on  the  PiilicoKoic  rucks  of  N.  America,  Quart.  Jourii.  Gcol.  Soc  vol.iv. 
p.  UG.     De  Vf^rneuil.  UtiU.  Soc.  G^l.  Fr.  2  Set.  vol.  iv.  p.  646. 
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loleof  the  earliomfcrous  rocka  were  disturbed  and  jiortinlly  elevated, 
with  the  remarkable  i>e<Tulinjity  that  the  aoutheni  parta  uf  both 
dislrirts  have  been  squeezed  up  iuto  parallel  folds,  frruti  which  the 
northern  parts  are  comparatively  free.  Thus  the  Culm-field  of  Devon- 
shire and  the  southern  side  of  the  Belgian  ooal-districta  are  bent  in 
parallel  folds,  while  the  ctml-field  of  Glamorj^an  and  the  northern 
|>orti(m  of  the  Belgian  coal-fields  ore  much  less  disturbed.  The  dis* 
turbuig  forces  are  thus  shown  to  have  operated  along  a  line  on  the 
south  of  the  two  districts  under  consideration;  and  on  one  end  of 
tluit  line  wc  have  the  elevation  of  the  Ardennes,  and  on  the  other  the 
mica-schist  of  the  Start  Point  and  Bolt  Head,  the  gneiss  of  the  £d- 
dYslone,  and  the  serpentine  of  the  Lizard  Point.  The  line  of  eleva- 
tion runs  on  the  south  side  of  the  Devonian  and  carboniferous  rocka 
of  the  Boulonnais,  which  form  a  connecting  link  between  the  disturbed 
tUslricts  of  Belji:iuni  and  Devonshire  here  referred  to. 

1  cainiot  i*onclude  without  acknowledging  with  thanks  the  assist- 
ance which  I  have  received  from  Mr.  R.  A.  C.  Austen,  both  durijig 
our  excursiou  in  Belgium  and  the  drawing  up  of  this  rc\icw. 


On  the  Railway  Cuttings  at  the  Mickleton  Tunnel  and  at 
Aston  Magna,  Gloucestershire.  By  G.  £.  Gavey,  Esq., 
C.E..  F.G.S. 

[Plate  I.] 

These  sections  occur  on  the  Oxford,  Worcester,  and  Wolverhamp- 
ton Railway.  Micklelon  Tunnel  is  situated  near  the  north-easteni 
cxtreniity  of  the  Cotteswold  Hills.  It  passes  thronph  them  in  n 
nortlj  and  south  direction,  near  the  vilbige  of  Miekleton  ;  the  north 
end  opening  out  into  the  Vale  of  Kve^ham,  and  the  boutheni  iuto  the 
Vide  of  Morcton-in-the-Marsh. 

Tlic  Tunnel,  which  is  about  half  a  mile  in  length,  has  been  driven 
througlk  the  upper  beds  of  tlie  Lower  Lias  Slmle ;  and  dnring  its  ex- 
cavation, but  more  especially  in  the  cuttings  at  each  end  of  it,  nume- 
rous rare  and  beautiful  fossils  were  disicovercd. 

The  surface  of  the  ground  ou  the  summit  of  the  Tunnel  is  490  feet 
above  the  sea ;  it  is  on  a  level  with  the  Marlstone  of  the  hilli)  to  the 
east  anil  west,  and  is  comimsed  of  loamy  siliceous  gravel,  saud*. 
and  red  clays  to  a  depth  of  70  feet,  disposed  in  layers  resting  imme- 
diately upon  the  upper  beds  of  the  Lower  Lias  Shale  (sec  PI.  I. 
figs,  i  &  2). 

The  following  b  the  order  of  the  beds  from  above  downwards  : — 

feet.  in.  feet.     to. 

Vegetable  soil about  0  9 

Loamy  taod  and  pebbles from  5  0    to  15  0 

Fine  loaniy  saod  passing  into  coarse  sand      „  5  G     „  20  0 

Gravel  aiill  diy  „  5  0     „  30  0 

Red  elay  with  boulders  of  Marhtoiie    ...      „  2  0     „  6  0 

Loose  shingly  gravel  „  1  0     „  16  0 

Red  clay  with  botddors  of  MarUtone    ...      „  2  0     „  15  0 

Lower  Liu  Sbalc   more  than  80  0 

*  Thit  9iliccou&  tand  contained  about  30  per  cent,  uf  fine  oolitic  aaad. 
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The  sauds  aud  ^ruvelti  are  limited  to  nbout  1 70  yards  oq  either  tide 
of  the  TuDnel,  aim  hare  an  auticliiiul  nrrangemeut,  the  betlfi  dipping 
irregularly  north  aud  ftouth.  lu  one  instance  the  gravel  dips  13°  to 
the  west. 

In  the  sand  and  gravel  beds  tlicre  were  found  but  very  few  shells, 
which  were  principally  Gryphatty  and  a  few  BeirmniU* ;  but  in  the 
lowest  graveUbed  the  fossils  were  more  numerous,  consisting  chiclly 
of  Jmmonitew,  Belemnitet^  (irifph^tCE,  Serpttlte^  ike,  all  bearing  the 
appearance  of  beine  much  water-worn.  This  btnl  is  composed  of 
fine  and  loose  graTel,  like  shingle ;  and  there  is  but  very  little  sand 
with  it*. 

The  beds  of  red  cUyt  are  non-fossiliferous,  but  contain  large  d^ 
tached  blocks  of  Marlstonc,  of  a  bluish  colour  and  of  uneven  fracture, 
and  with  the  edges  ver)'  mucli  roiuided  by  attrition,  ihi  their  surface 
I  found  various  impressions  and  casts  of  shells ;  the  most  ntmicroas 
was  the  Cardium  truncaium  ;  there  were  also  Pecten^  TrocAus^  Lrda, 
AmmoHiiea  planicoata/us,  HiC.  On  breaking  up  the  blocks,  many  of 
(hem  cxhibit^'d  the  remains  of  Fucoids. 

The  gravel*  sand,  and  clay  seem  to  have  formed  the  bed  of  a  chan- 
nel comiuunicatiug  Ixtween  the  Moreton  and  Dvesham  Valleys,  having 
Dover's  aud  Campdcn  llills  to  the  west,  and  Ehrington  Hill  to  the  cast. 

The  upper  beds  of  the  Lower  Lias  Shale  ^  lie  immediately  under- 
nrath  the  lowest  bed  of  red  clay,  the  Marlstoike-beds  having  been  en- 
tirely remoTC<l  in  this  place  by  denudation  ;  the  only  remains  of  the 
latter  are  the  detached  blocks,  before-mentioned,  lying  in  the  beds  of 
rrd  clay. 

The  shale  was  sufficiently  hard  in  some  cases  to  require  blasting, 
but  generally  speaking  it  was  easUy  removed,  l>eing  very  wet§  and 
full  of  Joints,  and  ref|uiring  the  greatest  care  in  working.  When 
brought  to  the  surtnce  and  e\|iosed  to  the  air,  the  shale  soon 
mouldered  into  a  bluish  clay,  which  was  found  serviceable  forniaking 
the  bricks  lUM'd  in  casing  the  Tunnel. 

The  fossils  fonnd  in  excavating  the  Tunnel  were,  with  some  few  ex- 
ceptions, in  a  verv'  tmuerfeet  state  of  preservation,  and  great  care  was 
renuisite  tu  prevent  tlieir  falling  to  pieces.  On  some  of  the  Jrrir, 
and  one  or  two  other  sheila,  when  nrst  excavated,  I  jtcrcrived  con- 
ctnitric  bands  of  a  brownish  colour,  which  disappeared  on  exposure  to 
the  air.     Many  of  the  blocks  of  shale  were  covered  with  two  or  three 

*  Oreal  dlftciilly  was  expmeDreit  in  unling  tlmiu^h  Ihe  tltiek  1»«d»  of  ninning 
nnd,  Oa  aocsml  of  tiM  uonieMe  quantity  uf  wsirr  tUry  rnnUinrO.     Stnw  waa 


kam  the 

bsttebv^i 


froia  nianing  out  «tUi  tlir  watrr  while  the  nunen 


ixtag  dw  tnabsr ;  tbc  itraw  hu  »iucp  become  tnmiKtp'l  with  the  cartKutate  of 
tee,  fomlBE  a  m^  mass  between  th«  planVing;  iml  the  ukuiUhtd. 

t  The  tmarily  of  tbr  rrd  clay  u  turb,  Utat  wltcn  a  imidl  pan  ol  the  Tnaadi 
gave  way,  aad  the  »halc,  being  uniupporlnt.  itW  in  In  a  frw  boun,  leaving:  ft] 
■llpalidal  area  of  red  elaj  U  feet  tquarc,  ibc  cUy  rrtainnl  ils  (Kikition  for  thre«, 
dm, ewpportiag  tha  MiyMliujuuibrnt  Krarrl  ami  mikI  ;  oiler  which  Umc  bu«T%i 
Ittarakcw  emftag  an  isBcdiBaefp^'''- "    ■'  ibc  »urfacv. 

t  TWr*  waa  im»c  a  trace  of  tbr  I  ab  met  »ilh  during  Ifac  excaTitioB.] 

4  launaUtcat  spriap  oeeurrr-.i  uc. 
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•|»ecies  of  O^/rpa  with  both  valvt-s  pn-serveil,  but  generally  in  h  rnisbed 
iitate  ;  there  wi-rc  al^o  a  cousidtTablc  uuiiibrr  of  JieftrMnite«  {If.  uculis 
and  Another  specie^}.  Many  of  them  were  much  corroded,  an  ihoueh 
they  had  been  lyiug  for  some  time  at  the  bottom  of  the  sea ;  whiUt 
others  showed  every  appearance  of  having  been  buried  alive  in  the 
deposit. 

Layers  and  rounded  concretions  of  ironstone  were  found  at  various 
depthb,  but  not  in  continuous  beds  ;  they  were  also  of  ditferent  thick- 
neases-^froni  two  to  twelve  inches,  and  from  one  to  a  few  feet  in  length 
and  width.  Their  surface  was  generally  covered  witli  very  interest- 
uig  and  well-])re8en'ed  fossds.  The  stone  has  not  been  assayed,  but 
is  supposed  to  contain  a  large  per-contagc  of  iron ;  it  is  very  hard, 
with  a  conchoidal  fracture.  The  colour  is  a  light  brown  when  exca- 
vated, but  on  expubure  tlie  stone  oxidizes  to  a  dark  brownish  red*. 

In  the  Hhale  I  found  nimierous  spherical  nodules  of  an  impure  lime- 
stone or  indurated  shale,  vxiryiug  from  one  to  eight  or  nine  inches  in 
length,  with  the  outer  surface  soft,  but  becoming  very  hard  towards 
the  centre.  When  broken  open  they  disclosed  a  hard  black  sub- 
stance ;  this,  upon  examination,  was  found  to  have  been  a  cnLslaceaii, 
which  had  formed  the  nuelcus ;  the  extremities  of  the  animnl  were 
not  unfre(|uenily  well  preserved  in  the  exterior  and  softer  part 
of  the  stoue,  but  not  so  the  body,  for,  so  rarely  is  the  true  form  of 
the  crustacean  distinguished  in  these  nodules,  ttut  out  of  several 
hundreds  that  1  liave  broken  I  have  met  with  but  four  or  five  spe- 
cimens in  which  the  outline  of  the  body  can  be  fairly  traced.  These 
nodules  du  not  nflert  a  regidar  strutitication,  but  lie  promiscuously 
iliroughout  the  .shale,  and  resemble  in  colour  and  hardness  those  of 
the  London  Clay. 

There  are  other  nodides  in  the  shale,  but  they  arc  comparatively 
rare  and  have  more  the  appearance  of  Coprolites.  These  are  not  s(» 
hard,  and  do  not,  as  far  as  I  ascertained,  enclose  any  fossil  remains. 

Only  a  few  detached  bones  of  Sanrians  have  becu  found;  viz.  a 
spinous  process  and  a  few  vertebrn;  of  the  Piesiogauruji. 

No  beds  of  limestone  were  met  with,  and  the  shale  was  generally 
of  the  same  description  throughout,  somewhat  arenaceous  and  ucca- 
sionRlly  laminated ;  it  became  much  harder  and  heavier  on  suiking 
through  it  to  a  depth  of  90  ftn't,  which  would  he  U»4  feet  from  the 
surface  at  the  highest  point.  The  beds  are  nearly  horizoulal,  dip- 
ping slightly  to  the  north,  ul  an  angle  of  one  degree;  they  do  not 
seem  to  have  been  much  disturbed,  although  the  shale  is  njuch  dis- 
integrated f. 

In  the  open  cutting  at  the  nortli  end  of  the  Tunnel,  beneath  the 
loamy  clay  and  gravel  that  forms  the  surface-drift,  a  snmll  dejtosit  of 

*  Mucli  ironttoiie  occ(U'&  iu  the  top  )>fila  uf  tlit-  Lower  Lian  in  several  other 
parts  of  Gloucestershire.  It  woa  fnmit'rly  wnrki'd  at  HobiaswoiMl-Hill  near  Glou- 
cester, uid  contniaii  a  Inr^  per-cciitogo  of  metoL  The  btda  U  Mickletoo  are 
particularly  hch.     [Nolc  by  ihe  Rev.  P.  B.  Broilic.] 

t  It  reijuired  to  be  uxpeditiou.>v)y  uorkeil,  for  otherwise,  if  IcA  and  ej[[K}sed  lo 
lh«'  air  for  three  or  four  rliyn,  iltc  su[>crii)ciinil>«nt  earth  heing  supported  only  by 
timber  piopoiatory  lo  ihc  brickwork  being  put  in,  ihe  &hale  \\oiUd  bcgio  to  iweU 
and  break  (he  timber,  thereby  endangering  the  work. 


rtwm^mt^tm^   Been 

td  Baa  QLtriktrmd),  Smma,  Cerwmm  (frw 
tmimm;  md  im  ft  bnr  m  dvfc 
d^>  tf  ^  hMT  of  tfe  ptMl  «« 

Iw;  and  Hiiitf ^  tke  cljia  rf  a 

tk»  pM  «M  ft  h^«r  fab  H^,  3  to  d  feci  ai 

fay  KMIr^  ift  wfaidi,  at  9  fecc  C  iKlwi  A«a  ike 
iHfttt*  was  tend,  M&acl^  ft  coafMtfinif  r 
ferdiidnoflt.  necxKAftfthepat  and dqr » vvfj 
dMvaia^MctMi^ftM 

Mini  H»d  wfaidb  faad  bMMft  a«Kd  M  tecr  ta 
Tbft  Lower  Urn  Bhdt  ha  iiaaiuililji  aafa  the 
falat  dqr,  aad  ia  tlai  i  artiftfc  k  aot  wty 
«pidi  tta  of  tW  Taaael  aad  taaKb  cattu^.     It 

mtadM  aod  **Jt**—  of  Prmt^rrimau  vcfr  feaad^  fast  ao  ptrifcft  ipeci- 
BMD  waft  (iiKovtffcd.    A  few  Jwioaifwi  aad  ft  ttrr  InaittJ  aaafacr  of 


■licB^  gcnenOy  of  a  difeoft  ffwaa  to  thoM  uatwhut  nrt  wilfai, 
aad  MM  J  ia  ft  craabcd  itatc^wcfvaboeofleeted.  The  dhole  is  aacfa 
NBpni^atco  witfa  voD-|iynlcft* 

In  ihe  catting  at  tlie  aootfa  md  oT  the  Toimtl  tfaf  two  beds  of  red 
d^  aad  the  lower  bed  of  grsTd  Cas  «bown  in  tbe  long^todiaal  aeo- 
IMi  tfg-  K)  Cfop  out  ftt  the  timnel-iooiith  hnmrdiatrfy  uudemcftth 
tfac  Te^^rtaole  moufal,  and  arc  at  thb  place  vay  madi  contorted. 
The  gravel  contftina  the  afttiie  feaafla  as  before  nwnrioord,  all  much 
wilrr-wCTm. 

In  the  red  cUv  Urge  marlitonff  hodilfit  were  imbedded,  rtry 
naiieh  roanded  b/aitritioa  aod  similar  to  those  before  mentioaed; 
tbej  waft  fttoin  one  ort.  to  3  toos  weight  each,  splitting  up  sometiaics 
iate  VOV^  alftiis^  suil  cootaiiiiug  iii  their  int^'fior  many  perft^t  shens, 
focuid  ia  the  Lower  Lias  Shale  of  tlus  cutting. 


The  Tcllow  day  which  lie*  immediatelv  under  the  regetabie  mould 
■loBg  tnia  cutting  is  much  mlied  up  with  the  graTel  at  tlie  tunikcl. 
month  for  a  few  yards,  after  which  it  forms  a  regular  bed  of  stiff  yd- 
low  cUy,  about  5  feet  tliick,  pusiug  at  tliat  depth  into  a  tenacioaa 
bloo  cUyt,  whici)  restx  on  the  Lower  Lias  Shale.  In  one  or  two 
lofittifs  I  ptTct'ivcd  a  thin  layer  of  quartx-pebbles  between  the  blue 
day  and  the  shale. 

The  upnrr  beds  of  shale  in  this  cutting  are  light-eolonre<l,  arena- 
ceous, anil  Mimt'times  of  a  Isniinsted  structure  ;  they  cuulaiu  but 
few  fusaila,  suU  assume  a  yellowisli  colour  when  expo»e<t  to  the  air. 

*  Tbs  ilistsioa  tar  is  s  sbatiair  potttion.  the  b«ul  derated,  sod  the  far«  tsmeri 
■liwsrds.  I  sm  Indsbtsd  to  C.  U.  UUtchlc}',  Esq..  C.E.,  for  the  sbcrvr  mfor. 
aHilofi. 

t  A  vtuntit  of  •  tiTf.  tbootf  bdNS  ta  dtsawtcr.  «Sfl  rounil  rrvcl  in  the  hlur 
slay,  SI  aIiuui  7  frrt  Firhm  Cht  swfcett  U  wssiii  s  ven  decoiupOKil  itale«  and 
Bol  cartwoiscd,  Iml  Mesoingty  Unprognsted  with  iron-|iyriies. 


OAVEY — LOWER  LIAS,  GLOUCESTERSHIRE. 


33 


I 


Vndemeflth  this  bed,  and  at  14  feet  below  the  surl'aco,  there  is  a 
thin  bed  of  ironstone,  of  a  dark  brown  colour  and  of  a  rough  uneven 
fracturCt  differing  from  any  hitherto  met  with  ;  it  forma  a  continuous 
layer  of  rounded  and  irregular  nodular  masses  for  about  400  feet,  and 
18  from  6  to  8  inches  thick.  Some  rare  fossils  were  found  in  it,  vix. 
Linguln  Beanii,  Orbicular  large  spiues  of  a  CidarU,  and  a  few  other 
fosbils. 

The  shale  nndcmeath  this  ironstone-bed  becomes  of  a  darker  colour 
and  considerably  harder  and  heavier  the  deeper  the  excavation  is  pro- 
ceeded with. 

It  is  seldom  that  these  beds  are  laid  open  to  such  an  extent  and 
depth  as  shown  in  the  section,  PI.  I.  fig.  1.  Their  inclination,  na 
at  the  other  end  of  the  Tunnel,  is  towards  the  north  at  nn  angle  of 
one  degree*.  From  the  immense  number  of  ('e[»ha]oi»od8  (chiefly 
Ammonites  planit^oatatus  and  Hehmnites  otaiia)  which  have  been 
found  in  this  cutting,  the  shales  appear  to  have  been  deposited  iu 
deep  water,  Tlie}'  are  more  arenaceous  iu  some  parts  of  this  cutting 
than  in  others,  fonnin^  thin  slabs  of  a  fine  bluish  saudstone.  on  which 
many  of  the  Erhinmiermafa  were  found.  There  were  also  large  slabs 
of  ironstone,  of  the  same  description  as  those  found  in  the  Tunnel, 
but  much  more  fossiliferous,  many  of  them  being  almost  entirety 
composed  of  shells,  &c.  These  slabs  of  ironstone  were  very  nume- 
rooa,  and  many  of  them  Hi  inches  thick.  Their  upper  and  under 
surfaces  in  many  instances  were  covered  with  innumendile  fragments 
of  Pmfaerini,  together  with  many  fine  specimens  of  Stnrfishf. 

The  Vraster  GateytX^  E.  Forbes,  was  di.scovercd  lying  on  the  upper 
surface  of  a  slab  of  sandstone,  12  inches  Ihick,  at  2J  feet  below  the 
surface,  associated  with  fragments  of  Pentacrinite/t,  Ammonites^  and 
other  fossils. 

All  the  specimens  oiTropidaater  puctinatua^  and  CidariaEdwardmi 
were  found  attached  to  the  under  side  of  u  thick  slab  of  ironstone  at 
about  20  feet  below  the  surface.  Almost  all  the  specimens  show 
the  ventral  surface,  and  most  of  them  had  the  spines  attached  to  the 
spiniferous  plates  ;  the  Cidaris,  when  first  found,  was  entirely  covered 
with  spines,  so  much  so  as  to  couccal  the  interambulacral  plates. 

The  Oyster-beds  were  very  interesting,  for  I  found  them  in  ntu  at 
different  depths ;  they  were  limited  in  extent,  and  tlie  shells  were 
generally  in  a  crushed  state  and  varied  in  .size  from  J  an  inch  to  3J^ 
incbea  in  diameter.  Tliere  were  traces  of  Plants,  and  large  frag- 
ments of  carbonized  wood.  One  piece  was  about  7  feet  long,  and 
more  than  I  foot  wide,  but,  being  in  a  crushed  state,  it  was  only  I A 
inch  thick  ;  it  was  converted  intn  jet.  Other  pieces  were  of  a  dark 
brown  colour,  impregnated  with  iron-pyrites. 


*  The  beds  of  ahale  were  generally  undisturbed  throughooC  the  cutting ;  hut  X 
remvked  thitt  in  one  (Mirt,  for  the  (list4nce  of  forty  yftrds,  they  were  much  ilit- 
lorted,  and  hftd  t  waved  appearance ;  the  ironstone  waa  here  lying  in  varinm 
positioot  and  the  fosiih  were  ground  to  pieces. 

t  A  new  upecies  of  Ophiorlerma  was  found  on  one  of  them. 

♦  Mem.  Geological  Sur\'ey,  Decade  III.  pUle  2. 
i  Mem.  Geological  Surrey,  Decade  IH.  plate  3. 
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Li9t  ofihc  Fo»9ila  found  in  the  Mickteton  Tunnel  and  CuUinff', 

Plant*. 

Fossil  wood  and  traces  of  Plants. 


ECHI 

Cidorii  Edwardsiif,  WrigM. 


NODERMATA^. 

Pentocrinua  tubcreabtos,  MUhr. 

Ophiodeima  Gaveyi,  Wright,  ;  2  new  tpccieo. 

MiUeri.  PhiU.  Tropidostcr  i>ectinatufl.  E.  Fortftt. 

;  another  fpecie«.  Uruter  Gavcyi,  E.  Forbtt. 

Pedino,  n.ip. ;  allied  to  P.  rotata,  Agas. 


CONCHIFP.RA. 


Area  Bucknioni.  RiehardMon. 
■'         tnincata,  Buchfian. 

;  new  species. 

Afttarte ;  3  new  species. 
Avicula  ina>(|uivalvi&,  Sott^. 
'    —  longi-axifl,  /tuckman. 
Cardiuro  truncatum,  Sow, 

;  2  new  Apecies. 

Cypricardia  ? 

Gerrillia  lacvis,  Buctman. 

;  another  species. 

Goniomya;  2  speoies. 
Gresklya  luijonidea,  Gol^f-  *p- 
-^^ ;  3  new  speciei. 
Gryphica  incurra.  Sow, 

•  MaccuIlocUii,  Sow. 

Hippopodium? 
InoceraoiUB  dubius,  Sew. 
;  new  species. 


Leda  pinnaU,  Btatiy  ifS. 

rostralis,  LamJk.  jp. 

JUmea ;  2  new  species. 

Lingula  Bcanii,  PhiU. 

Alodiola  scalprum,  Sotc, 

;  2  new  speciei. 

Nucula ;  with  cast  of  the  intestliu] 
canal  present  in  mo&t  of  the  spe- 
cimens. 

Orbiciila. 

Oitlrea  ;  2  new  species. 

Pccten  conicus,  Soic. 

:  new  species. 

Pboladomya  ombigoa.  Sow, 

;  new  species, 

Plicatula  spiooao,  Sw. 

Rhyuchoiirlla  rimosa,  liuch,  ^. 

;  new  species. 

TerebratuU. 


Gasteropoda. 


Chemnitzia ;  new  &pccic3. 
Cj'liiidrites ;  new  specios. 
Dentatium  gigaatetioi,  PhtU. 


Rotella  polita,  Broim. 
Troolms  imbricatus,  Stw^ 
;  3  new  species. 


Cephalopoda. 


Ammonites  annulatus,  Sow. 

Chcltensis,  Afurch.  (  —  J.  Hen* 

leyi.  Sow.) 
planicostatns,  &nt. 


Ammonites ;  a  species   allied   Co  A. 
Davai^  Sow. 

;  3  other  species. 

Belemnitea ;  2  species. 
Nautilus. 


Scrptila ;  2  species. 
PoUicipes  ;  2  new  species. 


Annelida. 

CiRRIPEDIA. 


*  The  top  befls  of  the  Lower  Lias  at  Hewlett's  Hill,  near  Cheltenham,  conloia 
a  minute  CidariM  (in  clusters)  with  attached  spines,  also  a  small  species  of  OpkiutM. 
[Note  by  the  Vits.  P.  U.  Brotlic] 

t  The  new  specieis  of  Echinoderms  in  this  list  have  been  described  by  Dr.  Wright 
in  a  paper  read  before  the  Members  of  the  Cotteawold  Nattiraliits*  Club,  which  paper 
will  shortly  appear  in  the  '  AnnoU  of  Natural  History.' — [T.  W.] 
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Crustacea. 
Three  species.     Two  are  new  fonns  belonging  to  the  family  Mta- 
dda;  aud  the  other  w  a  new  species  alhed  to  the  genua  .£tfa*. 

About  foar  miles  S.S.E.  from  MickJeton Tunnel  is  another  cutting 
of  some  interest,  tliroiigh  a  low  ridge  branching  off  from  the  C'ottcs- 
wolds  at  the  village  of  Aston  Magna. 

The  cutting  in  question  Hes  north  and  south,  which  gives  a  trans- 
verse section  of  the  hill.  See  TI.  I.  section,  tig.  3.  From  the 
north  end  to  the  centre  of  the  cutting  the  upper  bed  consists  of  a 
thick  accumulation  of  gravel,  sand,  and  day,  derived  from  the  Infe- 
rior Oolite.  Thi3  is  not  disposed  in  layers,  but  forms  an  uastratified 
deposit^  capping  the  summit  uf  the  bill,  aud  containing  Urge  blocks 
of  the  same  formation  lying  in  various  po.sitions.  From  the  centre 
of  the  cutting  this  deposit  boromes  mixed  with  a  large  quantity  of 
small  chalk-dinti!,  which  are  common  in  the  neighbourhood.  It  may 
therefore  be  infern'tl  that  this  accumulation  of  oolitic  gravel,  &c.» 
consisted  of  the  debris  of  the  Cotteswold  Hilb  during  their  denuda- 
tion, hut  which  had  not  been  long  subjected  to  the  action  of  water, 
for  the  gravel  and  blocks  of  oolite  bear  no  appearance  ^y^  having  been 
rolled,  and  differ  very  much  in  this  respect  from  the  large  deposits  of 
rolled  otilitic  gravel  near  the  village  of  Pavford,  about  two  miles 
distant  from  this  j)oint ;  neither  had  the  few  fossils  (chiefly  Tere- 
bratuleE)  which  I  found  any  appearance  of  being  watenvorn. 

In  the  centre  of  the  cutting,  and  lying  immediately  under  the 
above-mentioned  (jolitic  gnivd,  &c.,  is  a  thick  deposit  of  very  large 
chalk-flints,  many  of  them  weighing  one  and  two  cwt.  each.  They 
are  not  waterwom,  and  retain  their  original  white  coating  uninjured. 

These  are  intermixed  with  blocks  of  hard  Chalk,  Greensand,  and 
cUy,  together  with  a  quantity  of  siliceous  sand  auiL  pebblesf.  The 
greatest  thickness  of  this  bed  is  about  1"  feet ;  it  is  *J00  feet  long^ 
thinning  out  north  and  south. 

I  collected  a  few  Terehratulee  from  the  blocks  of  GreeuBand,  but 

*  Mr.  Saltrr  remarks  on  thisfouil,"  I  have  coniparrd  it,  with  Mr.  Adam  White's 
help,  with  Cymothoa  aud  its  allies.  The  genus  .^ga^  a  near  ally  of  CymoMoa,  pre- 
acnts  the  nio^l  retrmblancc  to  the  foviil  in  the  Khape  nf  thr  rings  and  the  utrong 
fiopreued  line  which  traverses  them.  But  your  specimen  ha^  the  eight  anterior 
ringi  presenrcfl,  and  the  sixth  and  wventh  arc  nearly  of  the  same,  width,  a  charac- 
ter which  makes  it  more  like  a  Ciroldtna :  C.  hirtipe*  is  the  species  which  has  been 
compared  with  yours.  Doth  jf.ga  and  CiroUena  occur  in  Hritain,  and  t>o(h  »re 
parasitic  upon  fi«h.  The  fossil  is  a  very  good  specimen.  The  anterior  ring,  just 
behind  the  head,  is  notched  for  the  reception  of  that  part,  hut  it  ia  unfortunate  that 
the  »des  are  not  more  cleared,  as  they  would  probably  show  a  granulated  surface. 
Though  1  have  mentioned  Ciroirtna  uh  being  its  near  ally,  it  is  more  probably  a 
distinct  genus  either  from  that  or  ,-Effa,  for  in  both  these  genera  there  is  a  sudden 
change  in  the  form  and  size  of  the  segments,  at  the  sixth  m  ^fiffa,  at  the  seventh 
in  CiroLma.  Now,  your  specimen  lias  no  decided  change ;  the  seventh  and  eighth 
are  only  a  little  narrower  than  the  preeeding  ones.  If  I  were  to  refer  it  to  any 
eiiattag  genus.  I  should  say  ^ga,  the  general  surface  and  habit  being  very  nearly 
like  that  genus." 

t  This  debris  of  flint  and  greensand  seems  to  indicate  an  extension  of  the  Chalk 
and  Greensand  beds  at  a  former  period  above  the  OoUle  of  this  district. — [Note 
by  Rev,  P.  B.  Brodie.] 
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iliey  were  very  i!n|)crfect.     The  Chalk  fossils  consisted  mostly  of 
f'eHtnmtifes,  with  one  or  two  other  forms. 

These  detntsl  deposits  rest  on  a  bed  of  Lower  Lias  Clay  aboot 
7  feet  thick,  very  rich  in  fossils,  which  are  small  aod  very  perfect. 
The  Luwer  I^ius  Shale  lies  widenieath  this  blue  cUy,  and  is  also  verj 
rich  in  fossils.  These  bed*  are  much  distorted,  forming  a  hollow,  in 
the  centri'  of  the  cutting,  in  which  the  large  fliuts,  &c.,  are  depoated. 
They  dip  to  the  east,  but  the  iuclination  is  not  uniform,  varying  from 
one  to  fifteen  degrees.  The  shale  differs  very  much  in  this  cutting 
from  any  hitherto  met  with  in  this  neighbourhood  ;  it  is  of  a  dark- 
blue  culour,  and  the  fossils  found  in  it  are  quite  different  from  those 
founil  in  the  ihale  of  the  other  cuttings,  a  few  hundred  yards  north 
and  south  of  it.  The  characteristic  fossil  is  the  Spiri/rr  n'atcotti^ 
which  is  not  met  with  elsewhere  in  any  other  cutting  along  this 
iUilway,  although  it  is  frequently  found  near  Gloucester. 

A  cutting  about  2.'>0  yards  north  of  the  Aston  cutting  is  composed 
entiretr  of  the  upjier  beds  of  the  Lower  Lias  Shale,  with  a  corenog 
of  sand  and  clay,  containing  a  few  erratic  boulders  of  Marlstone,  but 
there  is  nut  the  least  anpearanee  of  oohtic  gravel  or  flints.  The  shair 
is  very  nrennceous  ana  resembles  that  of  the  cuttings  at  ^lickleton, 
but  is  not  nearly  so  fossiliferous.  In  a  cutting  on  the  Sf3uth  side  uf 
this  hill,  near  the  village  of  Doni,  the  first  3G0  yards  are  composed  of 
the  upper  beds  of  the  Lower  Lias  Shale,  containing  fossils  quite  di- 
stinct troni  th(»se  of  A^ton  cutting,  also  ironstone  similar  to  that  found 
at  MiokK'tun  (north  cutting)  ;  the  rest  of  this  cutting  from  Doni  to 
Moretou  is  rom|>osed  of  siliceous  sand  and  pebbles,  together  with  a 
loamy  clay  miseil  with  small  tlints,  which  forms  the  substratum.  So 
that  the  A^ton  cutting  differs  materially  from  the  cuttings  to  the 
north  and  south  of  it. 


I 
I 


LiMt  of  Ike  FounU/irofH  the  Shah  of  J$t<m  Cutting. 


ZooruYTA. 


CtryophvlUa ;  2  ipeciaL 


CoMCRirKRA. 


Anai  new  tpcdea* 

Ascarte ;  3  new  ipeeiet. 
G«mllia  UcTu.  BuckvMm. 
GnHlya  dooaeifemiM,  />ML  41. 


pianata.  A«n.  JV.S. 

Limca ;  aew  species. 
Nttcula  oma.  ASnt. 


NocaU;  X  new  species. 
IVcten  textilis.  Xtuntt, 
IMicatuU  spinoMi,  Sott. 
BhpulKmellj :  2  new  si 
Spmr  VftloHti,  Sm 
Tenbntiila  niuui>malU«  Lumk. 

puaekala,  51dv. 

;  newspeeics. 


(rAflTERaPOnA. 


Chemnitiu ;  3  sew  spccki. 
Cvliotfritn ;  new  neeks^ 
rieiifuCoiuArU  eagnca,  Smt. 


Kotclla  poUu  ?, 
Troehw  inbricatns.  Sow. 
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Cephalopoda. 


Ammonites  flimatiu,  Sow. 
;  2  new  ipecies. 


SerpulAt  2  species. 
Pngments. 


Belemnites ;  2  species. 


Annelida. 

Crvstacea. 


I  beg  to  express  my  sincere  thanks  to  the  Kcv.  P.  B.  firodie, 
U.  E.  Strickland,  Esq.,  and  Dr.  Wright,  for  the  kind  assistance  tliey 
have  afforded  me  in  nauting  the  fossils,  as  well  as  for  other  int'or- 
nutioa. 


I 


Oh  Foot-tracks /ow>«/  in  the  New  Red  Sandstone  at  I^ymm, 
Chhsuire.     By  IIobert  Rawlinson,  Esq.,  Civil  Engineer. 

[Communicated  by  the  Right  Hon.  the  Earl  of  EUctmcre,  P.G.S.] 

I^Read  June  16,  1852*.)  ^ 

The  quarries  from  which  these  footsteps  were  ohtaiued  are  opened 
in  an  elevated  ridge  of  land  near  Lynim,  half-way  between  the  towns 
of  Altringham  and  \Varririgton,  on  the  south  side  of  the  Bridgcwater 
Canal,  and  about  one  mile  distant  from  itf.  The  ridj^  runs  nearly 
due  east  and  west,  and  is  about  200  feet  above  the  level  of  the 
sea.  This  ridge  and  a  parallel  one  on  the  north  of  the  same  ele- 
ration  form  the  boundary  of  the  valley  of  the  Rivers  Mersey  and 
Irwell,  and  by  skirting  this  valley  the  Bndgewater  Canal  obtains  its 
level,  crossing  both  rivers  by  Of^ucdticts  at  Barton  and  at  Stretford. 

The  quarries  now  worked  are  three  in  number,  lying  in  a  line 
nearly  due  east  and  weat,  and  are  opened  at  intenalM  uf  nbuiit  half  a 
mile  from  each  other.  They  are  worked  to  a  depth  of  about  'J3  feet, 
and  the  following  is  the  order  of  stratification  in  all,  from  above 
downwards : —  • 

?eee. 

Soil,  from  9  inches  to I 

Red  marly  shale 5 

Li^ht  blue  and  yellow  shale 9 

Red  rock,  in  parallel  beds,  varying!       g     f  The  footsteps  are  found 

from  3  to  12  inches  in  thickness  j \   m  these  beds  only. 

23 

*  For  the  other  papers  read  at  this  evening's  meeting,  see  Quart.  Journ.  Geol. 
Soc  vol.  viii.  p.  381  et  teg. 

t  A  cast  of  a  &lah  with  foot-prints  now  at  Wondey  Hall  has  been  preaenled  to 
Ihe  Soriely  by  the  Earl  of  Ellesmcre.  Prof.  Owen  has  examined  the  slah,  and 
reporlii  tliat  there  are  four  prints  of  the  hind-feet  of  the  i'heirotAerium  Kaupii, 
and  that  the  fore-fout  has  been  tio  lightly  impressed  that  tlic  ball  of  the  foot  only 
has  left  its  mark,  without  the  toe&  toudiing  or  sinking  in  the  l>ed.  The  hinil 
prints,  he  adds,  are  unusuaUy  well  and  regularlv  impressed. — |,J.  C.  M.  Sec.  O.S.] 
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Many  of  the  beds  of  rock  are  more  or  less  ripple-ninrked,  but  it  ii 
on  two  or  three  of  the  lower  beds  only  that  any  ot  the  foot-tracks  hare 
bo«n  found.  The  line  of  the  stratitieatiou  is  very  even  aud  uniform, 
with  a  southerly  dip  of  one  in  twelve.  The  foot-tracks  are  generally 
cither  up  or  down  the  slope,  although,  at  times,  the  track  is  in  a  dia- 
gonal direction ;  some  are  faint,  whilst  others  are  more  deeply  in- 
dented. The  ripple-marks  present  every  variety  of  form  that  may 
At  present  be  met  with  on  a  modem  sandy  beach.  There  is  the  con- 
tinuous, nearly  straight,  and  nearly  parallel  ndge  ;  there  is  the  short, 
dappled,  pitted  condition  ;  and  there  is  also  the  smooth  surface.  The 
directions  of  the  ripple-marks  are  not  all  one  way  in  the  various  beds 
ovcrl>*ing  each  other  ;  hut  they  have  been  changed  in  their  direction, 
probably  with  a  change  of  ciurenl  or  of  wind.  In  a  thickness  of  le*» 
thau  au  inch  there  may  be  seen  two  sets  of  rifiple-markings  at  right 
wigleB  to  each  other,  plainly  sliowing  a  correspondiog  difference  in 
the  causes  which  produced  them. 

Where  the  foot-prints  arc  preserved,  there  is  always,  in  the  divi- 
aious  of  the  beds  ol  rock,  a  bed  of  clay,  varying  from  one  to  twelve 
inches  in  thickness.  Some  of  the  thicker  beds  of  clay  also  e:Khibit 
sun-cracki.  The  clay  has  evidently  been  held  in  suspension  by  the 
tidal  waters,  aud  has  l>een  de(M>sited  over  the  sandy  beach  li^twixt 
high  and  low  water  ;  the  animals  have  walked  over  the  WeUling  shore* 
to  and  from  the  water,  lea\-ing  the  prints  of  their  fret  on  the  clav, 
and  the  sun  has  ilried  the  fre»hly-fonned  uuid.  Witli  the  beach  m 
■uch  a  sUte  as  described,  the  next  de|K>sit  has  been  sand,  uhich, 
cither  held  in  suspi-iiHion  in  water,  or  drifU^l  by  the  wind,  has  been 
nnietlv  de(>ositcd  over  the  impressions,  and  the  next  and  succeedine 
tides  brought  sand,  and  laid  it  out  over  the  beach,  until  (he  next  locu 
fibauge  again  causi'd  a  deposit  of  clay  or  luud ;  thus  dividing  the 
beda  of  rock  into  strata  or  various  thicknesses,  as  now  exhibit  n 
the  quarries. 

There  are  srveral  ways  to  account  for  this  alternation  in  the  atrm- 
ttliration.  llie  nncieut  beach  we  are  contemplating  may  have 
Itouiided  n  tidal  river,  or  an  estuary,  or  the  ocean  ;  but  mont  pruba- 
blt  an  estuary  having  cUy  or  mnrl  strata  within  the  reach  of  spring- 
Hdra,  floods,  or  storms,  and  extensive  sand-banks  within  its  watrrs. 
Violent  action  would  saturate  the  wntrm  with  mud.  as  land-Hood* 
and  Apriiig-tiiles  in  the  Uiver  Mer«cv  are  now  saturated  ;  whilst  a 
calm  and  steady  current  over  sand-banks  wouM  carry  only  the  finer 
and  liRhter  portions  of  the  8ns[HMuloil  tnaterial  which  would  l»e  de* 
positrn  over  the  brarh.  Tluis  like  ciius<*«  would  produce  hke  effect*, 
and  the  uin:&n  of  that  distant  dntc  doubtlrsfly  ndled  s»  freely,  and 
the  sun  shone  aa  brighllv  and  warmly  as  now.  Of  this  we  are  cer- 
tain, that  lliere  were  eartli.  water,  air.  and  hrnt ;  and  that  there  abo 
were  animals,  Rp|>arently  of  strange  and  uncouth  forms.  Trace*  of 
vrgrtables  in  these  dr|K)9ils  are  not  common,  and  such  as  are  found 
are  penerallv  detached  fragment*  lying  horizontally,  the  hollow  steins 
Ailed  with  tlie  material  of  the  surrounding  rock  ;  the  solid  |K>rtion* 
of  ihf  plants  are  rarlKiuizecl,  aud  the  whole  are  compressed  in  (he  line 
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of  the  strntification :  I  am  not  aware  that  any  bones,  teeth,  spines, 
scales,  or  other  osseous  or  enamelled  parts  of  animals  have  yet  been 
found. 

The  beach-IiDc  existing  at  the  time  that  the  footsteps  were  im- 
printed may  be  hypotlietically  laid  down  as  extending  from  beyond 
Altringhani  on  the  east,  to  Leasowes  Castle  on  the  west,  with  a 
sliglit  curve  to  the  southward.  It  is  indicated  by  the  occurrence  of 
foot- prints  and  ripple-marks  at  the  Lymm,  Runcorn,  and  Scurton 
quarries,  which  he  about  10  miles  apart  along  this  hue.  From  AI- 
tringham  to  Lymm  and  Runcorn  the  sup])Ofied  benrh-Hne  trends 
somewhat  to  the  S.W.,  and  comes  within  3  miles  N.  of  Frodaham. 
It  then  cnn-es  upwards  to  the  X.W.,  and  at  Storlon  is  about  2^  miles 
S.W.  of  Liverj)ool.  At  Runcorn  and  at  Slorton  the  rock  is  sereral 
hundred  feet  thick,  and  is  divided  into  many  beds  of  varyinf^  thick- 
nesses ;  the  fooi-imprcssions  are  confined  to  a  few  of  these  beds  only, 
yet  all  of  them  appear  to  have  had  the  rtKjiiisite  materials  for  pre- 
serving such  markings ;  luunely,  clay  betwixt  the  beds  of  sand-rock. 
The  side  of  the  rock  upon  which  the  raised  casts  of  the  impressions 
are  found  is  always  downward,  and  upon  clay,  so  that  they  are  casts 
in  sandstone  taken  from  clay  upon  which  tite  impressions  were  in- 
dented by  the  aniuml  when  m  motion. 

It  may  be  asked,  how  it  is  that  foot -impressions  are  not  found  on 
the  whole  of  the  beds  in  the  snme  quarry  .'  Tiic  following  are  a  few 
reasona  which  utay  be  brought  forward  in  answer  to  this  question  :  — 

1st.  llie  stratification  is  so  marked  as  to  bear  nil  the  evidence  of 
havrng  l>ccn  a  tidal  beach,  probably  a  portion  of  nn  estuary  to  some 
great  river,  barred  by  extensive  sand-banks,  and  subjected  to  land- 
floods  surcharging  the  waters  with  mud.  Hence  the  altemntious  of 
arenaceous  strata  and  thin  clay-beds,  as  now  foimd.  If  such  has 
been  the  case,  it  may  be  put  thus  : — As  the  beach-line  is  to  the  river, 
estuary,  ocean,  or  the  whole  extent  of  the  stratified  rock,  so  will  be 
the  rarity  of  places  producing  specimens  ;  a  chance  of  many  hundreds 
to  one  against  any  given  qnarry,  opened  indiscriminately,  revealing 
specimens. 

2ndly.  For  the  full  formation  of  the  impressions  several  conditions 
were  requisite,  and  all  must  have  been  fullillcd  at  the  same  time. 
The  beach,  usually  of  sand,  nmst  by  some  local  change  have  been 
coated  with  mud.  That  change,  probably  wrought  by  a  storm  or 
land-tfood,  must  have  been  succeeded  by  a  calm,  or  the  impressions 
would  have  been  erased  by  the  next  tide. 

3rdly .  To  account  for  the  impressions  occurring  at  intenals,  it  must 
be  remembered  that  animals  usually  locate  in  groups,  and  do  not 
spread  indiscriminately. 

These  reasons  may  partially  account  for  these  or  similar  impres- 
sions not  appearing  more  frequently  even  in  the  same  locality  or  the 
same  quarrv.  From  the  impressions  being  accompanied  by  smi- 
cracks  in  the  clay,  it  must  have  been  the  summer  season  ;  and  the 
same  heat  that  could  crack  the  clay  or  mud  would  also  partially 
harden   it,    thereby  giving   it  a  consistency  to   resist  the  wearing 
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and  wasting  infiaence  of  the  next  flowing  tand-bearing  tide,  wbidi 
quietly  depomted  a  portion  of  its  burden  over  the  mud-coated  beach ; 
and  this  quiet  action  must  have  been  continuous  for  some  time,  or 
the  moreable  shore  would  have  been  easily  deprived  of  every  distinct- 
ive trace.  Thus  there  must  have  been  a  tidal  beach-line,  with  clay 
or  mud  strata,  to  be  wasted  by  high  tides  or  local  storms ;  and 
neighbouring  sand-banks  to  form  an  extensive  sandy  beach  during 
low  tides  and  quiet  weather. 
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American   Journal   of  Science  and  Arts.     Vol.  xiv.  nos.  40,  41 
From  Prof.  Dr.  Sit f r mutt, 

Philosopliical  Society,  Proceedings.     Vol.  v,  no,  47. 


Afiiatic  Society  of  Bengal,  Journal.     Nos.  225-228. 

Asflurauce   Magazine.     Nos.  8  &  9.     Frotn  the   Institute  of  Ac- 
tuaries. 

Athenucum  Journal,  June,  July,  August,  September,  October. 

Berlin  Academy  of  Sciences.     Transactions,  1850. 

.     Bulletin  from  July  1851  to  June  1852, 

Berlin  Geological  Society.     Zeitsclirif),  4  Baud,  1  Hefl. 

Bombay  Branch  of  the  Royal  Asiatic  Society,  Journal.     Vol.  It. 
no.  16. 
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Feuill.  11-19,  .35-40. 

Geneve,  la Socivtu  de  Physique  et  d*IIistolr«  Naturelle  de.    M6tnoir«8k 
torn.  xiii.  part  I. 

Geological   Institute  of  Vienna,  Johrbuch.      Nos«   1-4,  1851»  tad 
no.  1,  1852.     From  Herr  IT.  Haidinger, 

Hamburg  Natural  History  Society.  TransactioiirS  2  Band,  l,2Ab(heil. 

Horticultural  Society.  Journal.     Vol.  vii.  parts  3,  4. 

Imperial  .\cademy  of  Vienna.     Transactions,  3  Band,  3  Lief. 

.     Bulletin,  1852,  8  Band,  1-3  Heft. 

Imp.  Leopold.  Carol.  Academy  of  Sciences.  Transactions,  toL  xxiiL 
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torn,  xxxiv.  noB.  23-26.     Deux.  Sem.  torn.  xxxr.  noa.  1-14. 
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and  Cinqtiicine  St'rie,  torn.  i.  liv.  1,  2. 

Philadelphia,  Academy  of  Natural  Sciences  of.     Proceedings,  vol.  vi* 
nos.  1,  2. 

A  Notice  of  the  origin,  progreas,  aud  present  condition 


of  the  Academy. 

Royal  Agricultural  Society  of  England,  Journal.     Vol.  xiii.  part  1. 

Royal  iVsiatic  Society,  29th  Annual  ileport,  1852. 

Uoyal  College  of  Surgeons,  List  of  Fellows,  1852. 

Royal  Geographical  Society.     Catalogue  of  Librar}',  May  1851. 
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Royal  Geological  Society  of  Cornwall,  38th  Annual  Report. 
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■ .     Proceedings,  vol.  vi.  nos.  88,  89. 

Smithsonian  Institution.     Smithsonian  Contributions  to  Knowledge. 
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tion to  Mineralogy.     New  edition. 

Carter,  H.  J,     G«ology  of  the  lalaiid  of  Bombay. 

Catalogue  of  Stars  near  the  Ecliptic,  observed  at  Makree  during 
1848-50.     Vol.  i.     From  the  Royal  Society  of  Londom. 

Dana,  J.  D.     Note  on  an  Eruption  of  Manna  Loa. 

Translation  of  A.  Scacchi*s  paper  on  the  Huiuite  of 


M.  Somma. 

.     Mineralogical  Noticea,  No.  4. 

.     On  lettering  Figures  of  Crystals. 


Darwin,  C.  A  Monograph  on  the  Sub-Class  Cirripcdin.  From  tke 
Ray  Society. 

W Homhren-Firmas, Baron.  Lettrefl  in^tes  de C.  Linn^  a  F.  Boiasier 
dc  Sauvages,  publice^  par. 

Ihimont,  A,  Note  sur  la  position  gif'ologiquc  de  TArgilc  Iluptflienoff 
et  sur  Ic  sjmchronistne  det  formationa  tertiaires  de  la  Bei- 
gique, 

EUct,  Charles.  Report  on  Deepening  the  >Vater  over  the  Bars  at 
the  Mouth  of  the  Mississippi,  1851.  From  the  Smiiktommm 
Institution, 


Faraday^  Dr.  AT. 

Series. 


Force. 


ExperiroentAl  Researches  in  Electricity,  29th 
On  the  Physica)  Character  of  the  Lines  of  Magnetic 
Life  of  the  Rev.  William  Kirbr,  Rector  of 


Freeman^  Rev,  John 
B&rluun. 

Fritsck,  Karl.     Kalender  der  Flora  des  IIorizonteB  von  Prag. 

Gorini,  P.     Sull*  Origine  delle  Montague  e  dei  Vulcaui  Studio 
riment&le.     Vol.  i. 


Gli  Esperimcuti  fuUa  Fonnazione  delle  Montagne. 


' .       Rapporto   lott4i,  noir   adunaiua  generale  de    Gionio 
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Uenufoodj  W.  J.     Notice  of  the  Sulphate  of  Barytea  found  at  Wheal 
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Johnson,  Prof.  W.  R.     Report  ou  American  Coals,  1 8-14 .     From  thr 
SMithtoHtan  InatitutioH, 
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^M,  Isaac.     A  Synopsis  of  the  Family  of  Naiades.     3rd  Edition. 
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Meyer,  H,  von.     Fauna  der  Vorwelt.    Zweite  Abth. 

Murehison,  Sir  R.  I.  Address  at  the  Anniversary  Meeting  of  the 
Royal  Geographical  Society,  A[ay  1852. 
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December  15,  1852. 

Fretlerick  William  Smith  Packman,  Esq..  M.D.,  ami  James  Arthur 
Morgan,  Esq.,  wore  elected  Fellows. 

The  following  communication  was  read : — 

Om  Changes  of  the  Sea  Level  tffecfed  by  EXisnN<:  Physical 
Causes  during  Stated  Periods  o/"Time.  By  A.  Tylor,  Esq., 
F.G.S. 

(Withdrawn  by  permtMinn  of  the  CounciL) 

[Abstract.] 

In  thi^  communication,  the  author  first  calculated  the  probable 
amount  of  the  solid  matter  annually  broueht  into  the  ocean  by 
riverB  and  other  a^nts,  in  suspension  and  solution,  and  the  conclu- 
rion  arriTed  at  is,  that  the  quantity  of  detritus  thus  distributed  on  the 
»c«-botlom  would  displace  enough  water  to  cauiie  an  elevation  of  the 
mean  ocean-level  to  the  extent  of  at  least  three  inches  in  111,000 
years. 

An  attempt  is  then  made  to  compute  the  number  of  siich  periods 
of  10,000  ycar^  that  must  have  elapsed  during  the  aceunnilation  of 
the  immense  mass  of  freshwater  deposits  said  to  exist  in  the  valley  of 
the  Mississippi.    The  calculation  is  made  from  the  data  collected  by 
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obseners  in  America,  as  to  the  extent  of  the  deposits  in  questioa :  ■ 
and  it  is  supposivl,  first,  tliai  in  fomier  periods  the  same  r|uan(icy  off 
mud,  as  at  present,  has  been  aniuittlly  carried  into  the  Gulf  of 
Mexico ;  and  secoudly,  tlial  the  amount  of  sediment  deposited  in  the 
delta  and  plains  of  the  Mississippi  does  not  exceed  oue-Unth  part  of 
the  solid  material  which  has  been  carried  out  (siwpended  in  the  water 
of  the  river)  into  distant  parts  of  the  Gulf  of  Mexico,  or  into  llie 
Atlantic  itself.  From  the  data  submitted,  it  would  apiiear  that  the 
accumulation  of  the  alluvial  deposits  of  the  Mississippi  must  have 
occupied  a  great  uumber  of  periods,  during  each  of  which  a  meaa 
elevation  of  the  sen-level  to  the  amount  of  at  least  three  inches  may 
liavc  occurred;  and  that  the  removal  of  detritus  from  the  1,100,000 
sq.  miles  of  North  America  drained  by  the  Mississippi  would  (if  annu- 
ally carried  on  at  the  same  rate  as  at  present)  reduce  the  mean  sur- 
tace-k'vel  of  that  district  one  foot  iu  9000  years ;  whilst  the  Ganges 
would  produce  the  same  effect  on  the  area  it  drains  in  1791  years. 

The  general  conclusion  arrived  at  in,  that  the  sea-levcl  cannot  be 
considered  as  stationary  for  jirnelical  geological  purposes,  eince  the 
oi)eration  of  jiresent  ]diysicnl  causes  would  produce  a  considerable 
change  iu  its  height,  even  during  the  construction  of  a  recent  deposit 
like  that  iu  the  valley  of  the  Missii^sippi,  which  may  be  called  small 
and  local  compared  with  those  older  fumiations  familiar  to  geological 
observers. 

As  the  subsidences  and  elevations  of  t!ie  crust  of  the  earth  would 
be  accompanied  by  alterations  of  the  area  of  the  sca-bcd,  the  fre- 
quency of  sueb  nioxLMiients  would  necessarily  furnish  additioual  rea- 
sons for  not  considering  the  sea-level  jierinanent  for  the  lengthened 
periods  rc<iuisitc  for  the  accumidation  of  sedimentary  deposits  of  any 
magnitude.  ^ 

Lastly,  the  author  directs  attention  to  the  ditficulty  of  finding  any  ■ 
test  by  which  to  distinguish  strata  gradually  accumulated  during  a 
long-continued  upward  movement  of  the  sea-level,  from  those  strata 
formed  on  a  si-a-bottom  slowly  subsiding  while  the  ocean-level  waa 
Stationary.  In  either  case  no  change  of  depth  of  water  may  have 
occurred  of  sufficient  iinportaucL' to  cause  the  rt'movnl  of  the  Mollusca 
inhftbitiiig  the  lot-ality,  and  lliercfore  the  discovery  of  the  sain^  specifg 
of  organic  remahts  from  top  to  bottom  of  a  thick  depwtit  is  not  an 
nbsolnte  ]troof  (as  has  lieen  supposed)  that  gradual  subsidence  has 
occurred  during  the  formation  of  that  particular  deposit^  for  the  con- 
dition of  etjual  depth  of  water  during  any  deposit  might  be  produced 
either  by  subsidouce  of  the  sca-bottora,  or  elevation  of  the  sea-level, 
or  by  l)oth  conjointly.  In  discussing  these  questions,  the  author  has 
not  assumed  tlmt  during  gradual  subsidences  or  gradual  elevations, 
greater  (k'nudations  or  depositions  would  occur,  than  when  the  level 
of  the  lantl  and  sea-bottom  was  stationarj- ;  because  it  is  not  certain 
cither  that  during  such  gentle  oscillations  the  forces  that  woidd  pro-  ^ 
ducc  denudation  arc  sonsibly  increased  or  diminished,  or  that  the  fl 
rocks  which  are  brought  within  the  reach  of  denuding  forces  are  ™ 
necessarily  more  easily  worn  away  than  those  which  were  previously 
exposed  to  the  same  influences.     Even  if,  iu  ancient  periods,  the  rate 
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of  denudation  were  greater  than  at  present,  ami  the  supplies  to  rivers 
more  extensive,  the  tluetualions  of  the  sea-level  and  the  elevation  of 
the  beds  and  pliuus  of  rivers  would  have  been  proportionally  greater  ; 
and  there  would  still  have  existed  some  localities  where  the  rate  of  the 
formation  of  the  allm-ial  plains  near  the  sea  kept  pace  with  the  eleva- 
tion of  the  waters ;  9o  that,  as  at  the  present  time,  conditions  would  have 
existed  for  the  aeeumnlation  of  Huviatile  strata  containing  terrestrial 
remains  without  the  occurrence  of  any  subsidence  of  the  land.  Hence 
it  would  be  difficult  to  determine,  when  examining  sections  of  thick 
flu^nntile  strata,  whether  these  accumulations  of  detrital  matter  had 
been  formed  during  subsidence  of  the  land,  or  during  that  gradual 
elevation  of  the  level  of  rivers  and  seas  arising  from  the  continued 
operation  of  ordinary  physical  cjitises. 
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January  5,  18.03. 

Edward  Joseph  Lowe,  Ksq.,  and  Thomas  AUisnn  Keadwin,  Esq., 
were  elected  Fellows. 

The  following  communications  were  read  : — 

I.  Notice  of  the  Discorrry  of  Fossil  Plants  in  the  Shetland 
Islands.  By  the  Rt.  lion.  Henry  TvFNiiLL.  In  a  letter  to 
Sir  R,  I.  Murchisonf  F,G.S.  H'ith  Remarks  on  the  Fonsil  Pla»ta, 
by  Dr.  J.  D.  Hooker,  F.R.S.,  G.S.  ;  and  on  the  Sandntone  in 
which  thetj  oceur,  by  Sir  R.  I.  MuRCHisoN,  F.R.S.,  G.S. 

I  SHALL  be  much  obliged  if  you  will  present  to  the  Geological 
Society,  for  me,  the  accompanung  fossils,  which  I  procured  this  year 
duhng  a  visit  to  the  Shetland  Isles,  from  a  ijuarrv,  called  the  South 
Ne^s  Quarry,  about  a  quarter  of  a  mile  from  the  Tower  of  Lerwick. 
I  obtained,  with  the  fossil,  a  portion  of  the  matrix  in  which  it  was 
imbedded,  and  as  I  believe  no  fossil  of  this  description,  if  it  be  a 
Calamite,  lias  been  discovered  in  the  Old  Red  Sandstone,  I  thought 
it  might  not  be  unworthy  a  place  in  the  Museum  of  the  Geological 
Society. 

A  very  intelligent  master  mason  in  the  Town  of  Lerwick,  has  in 
bifl  possession  some  fossils  of  a  similar  kind,  which  were  dug  out  of 
Xtte  aunc  qiuury,  but  1  thought  that  this  specimen  might  be  sufficient. 


Note  on  the  Fossil  Plants /r<w*  the  Shetlands.  Bv  Dr.  Joseph 
D.  Hooker,  F.R.S.,  G.S. 

Bl  HAVE  examined  very  carefully  the  specimens  of  fossil  plants  com- 
municaled  by  Mr.  Tufneli.  All  are  in  a  very  unsati^tfactory  state, 
but  appear  to  belong  to  two  species  of  Ca/amitesy  which,  the  articu- 
lations Ijeing  nearly  effaced,  may  be  refornblc  to  known  species, 
or  may  be  altogether  new.  Had  such  specimens  been  collected  in 
the  Carbonii'erous  formation,  they  would  have  been  rejected  as  quite 
undeterminable ;  coming,  however,  as  they  do,  from  an  older  forma- 
itton  which  has  not  been  proved  to  contain  fossil  vegetables,  they  have 
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a  peculiar  vnlue,  nnd  Bhniild  bp  kept,  m  the  hoj)e  that  further  light 
may  be  thrown  upon  them.  The  ab&ence  of  articulations  may  be  a 
cliaracter  of  these  fossilut,  and  uol  due  to  obliteration,  though  such 
obliteration  is  common  in  specimens  of  Calamite  from  the  Carboni- 
fenma  sandstone,  and  it  is  said  that  Caiamites  of  considerable  length 
have  been  found,  presenting  no  appearance  extenially  of  articulations, 
whilst  the  cast  always  presents  them.  It  shonld  also  be  remarked, 
that  there  are  obscure  traces  in  two  specimens  of  traasverae  raised 
knobs  and  bars  (perhaps  spirally  arrau^d),  crossing  the  stria: 
obliquely  :  these  may  indicate  a  peculiar  character  of  the  plants,  but 
more  probably  have  been  caused  by  pressure  during  siliciticatiou. 
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Note  ofi  the  Age  and  Relative  Position  of  the  Sandettone  con- 
tainiug  Fossil  Plants  at  Lerwick  in  the  Sbetland  Isles. 
By  Sir  Roderick  I.  MuRcnisoN,  F.U.S.,  (J.S. 

In  presenting  to  tlie  Society,  on  the  part  of  my  friend  the  Right 
Hon.  Henry  Tnfncll,  the  s|>c(nmens  of  fossil  plants  whicli  he  brought 
last  summer  from  Lerwick,  in  the  Shetland  Lsles,  and  on  the  botanical 
affinities  of  which,  Dr.  Hooker  has  reported  at  my  request,  I 
suggested  that  the  rook  in  which  thefve  remains  occurred  must  be 
considered  as  the  upper  member  of  the  Old  Red  Sandstone. 

Having  traced  samlstonL'S  of  similar  litliological  character  from  the 
south  side  of  the  Murray  Firth  near  Elgin  through  Ross  and 
Caithness  to  the  Orkney  Islands,  and  having  seen  that  in  their  range 
they  everywhere  constitute  the  upper  member  of  tlao  Old  Rod  Sand- 
atone,  I  could  not  entertain  a  doubt  that  the  "superimposed  second- 
ary' Shetland  sandstone"  of  Dr.  Hibbert*  was  of  similar  age.  A  mere 
inspection  of  the  Map  of  that  author  showed  that  the  crystalline 
rocks  of  Shetland  were  overlaid  by  conglomerates,  schists,  flagstones, 
and  sandstones,  as  in  the  Orkney  Islands  and  the  adjacent  maiidand 
of  Caithness.  I  am  confirmed  in  this  opinion,  by  learning  from 
Mr.  Tufncll,  that  fossil  fishes  had  also  been  found  in  tlie  lale  of 
Bressey,  adjacent  to  the  port  of  Lerwick. 

Since  then,  I  have  consulted  the  only  two  living  geologists  with 
whom  I  am  acquainted  who  have  actually  visited  Shetland,  Dr.  Traill, 
and  the  Rev.  Dr.  A.  Fleming,  and  I  find  that  they  both  entertain 
the  same  opinion  as  myself  concerning  the  age  of  the  sandstones  in 
question.  Tlic  latter,  though  not  so  fortunate  as  to  jiroeure  specimens 
of  any  animal  remains,  thuii  speaks  of  the  few  vegetafde  rcniains  he  met 
with : — "  Some  of  these,  uanally  ver>-  indistinct  and  often  converted 
into  anthracite,  resembled  the  leaves  of  flags,  whilst  other  specimens 
bore  a  remote  analogy  to  that  I  supposed  might  have  been  a  com- 
pressed Sternberyia.  Tlio  general  character  of  the  rocks  led  me  to 
regard  them  as  nearly  of  the  age  of  the  grey  sanMone,  and  a  part  of  fl 
the  scries  occurring  in  Caithness  and  Orkney,  &c.'*  m 

Dr.  Traill,  who  is  so  well  versed  in  the  structure  of  the  Orkney 
Islands,  and  is  known  to  palaeontologists  as  the  discoverer  of  many  of 

*  Detcription  of  the  Sbetloud  Islands,  with  &  Geological  Map,  Plates,  &c. 
4to.  Edinburgh,  1822. 
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the  beflutiful  forms  of  *'  Old  Red  "  ichthyolitefl  publialied  in  Ihi?  works 
of  Agassizi  informs  me  that  he  has  twice  visited  Shetland  ;  his  first 
visit  hariDg  been  so  far  Hack  as  1803,  aiid  his  last  in  1852,  or  after 
an  interval  of  forty-nine  rears !  He  states  that  to  the  north  of 
Lerwick,  the  sandstones  and  flags  pass  downwards  into  conglomerates, 
which  rest  upon  mica-slate,  gneiss,  granite,  and  hornblende  rocks.  In 
the  cliff  hills,  on  the  coutnir>',  which  are  the  spine  of  the  southern 
projection  of  the  chief  island,  clay -slate,  with  occAsional  beds  of  lime- 
stone, also  reposes  on  the  primary  rocks.  Thus,  we  are  presented 
in  the  Shetland  Isles  with  a  et'ries  of  the  same  rocks  which  abound 
throughout  the  northern  Ilighlaiids  of  Scotland,  the  oldest  primary 
rocks  being  succeeded  hrst,  in  some  places,  by  clay-slates  and  lime- 
stones which  may  (lartially  re))resent  the  Silurian  rocks,  and  in  others 
by  conglomerates,  flagstom*fi,  and  sandstones,  the  last  of  which,  dipping 
off  from,  and  overlying  all  the  other  rocks,  are  the  light-coloured 
sandstones  in  which  the  fossil  plants  of  Lerwick  occur. 

Sustained  by  the  opinions  of  such  ex])erienced  geologists  as  Dra. 
Fleming  and  Tradl,  both  of  them  acquainted  with  the  structure  of 
Shetland,  I  continue  in  the  belief,  that  the  sandstone  of  Lemick  is 
of  the  same  age  as  the  rocks  of  Elgin,  Bufghead,  Tarbet  Ness  in 
Ross,  aud  Dunnet  Head  of  Caithness,  all  of  which  Prof.  Sedgwick 
and  myself  described  as  constituting  the  uppermost  member  of  the 
Old  Red  Sandstone*,  and  as  overlying  the  Caithness  flagstones  with 
their  numerous  ichthyoUtes. 

Whether,  through  the  discoveries  of  fossils,  this  rock  may  evcn- 
tnally  be  classed  as  the  bottom  of  the  Carboniferous  rather  than 
as  the  siinimit  of  the  Old  Red  or  Devonian  group,  is  a  nuitter  of 
interesting  speculation,  now  that  the  laud  plants  from  Lerwick  and 
the  Teierpeton  of  Mantellf  from  Elgin  have  given  characters  to 
these  sandstones  which  were  unknown  wlien  our  classification  ^nts 
suggested. 

The  order  of  superposition  is,  however,  clear  and  undisputed;  and 
the  strata  in  question  form  the  uppermost  band  of  a  connected  series 
of  conglomerates,  flagstones,  schists,  and  sandstones  which  constitute 
the  Old  Red  Sandstone  as  defined  by  my  associate  and  myself. 


2.  Xoticf  of  the  Occurrence  of  an  Elytron  of  a  Coleopterous 
Insect  iw  the  Kimmeridge  Clay  at  Ringstead  Bay,  Dorset- 
SBIRC.     By  the  Rev.  P.  B.  Brodie.  M,A.,  F,G.S. 

Although  the  occurrence  of  a  single  Elytron  of  a  Coleopterous 
Insect  scarcely  appears  nt  first  sight  worthy  of  attention,  yet,  since 
the  discovery  of  remains  of  Insects  "m  any  stratum  or  fresn  locality 
may  lead  other  observers  to  obtain  additional  forms  of  Insect  lite 
from  rocks  as  yet  unproductive  in  this  respect,  and  thereby  give 
us  an  insight  into  the  characters  of  those  which  flourished  at  such 

*  Trans.  GeoT.  Soc.  Load.  2  Ser.  vol.  lU.  p.  125,  1828.  For  a  description  of 
the  strata  of  Dunnet  Head  and  tbe  Orkneys,  se«  a  prerions  memoir  by  myKlf,  in 
TratiN.  Ceol.  S(>e.  Loud.  2  Ser.  vol.  ii.  p.  314. 

+  Sec  Quart.  Jouin.  C!t!ol.  Soc.  vol.  viii.  p.  97  et  »ey. 
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pariicular  epoch,  it  appears  desirahle  to  record  this  dUcovery  of  an 
El}iTOtt  in  the  KimmeridiEe  CIny  on  the  coast  o(  Dorset  *.  Geoloeist« 
are  now  generally  well  aeqiminted  with  the  fine  section  affurdea  by 
the  cliffs  at  Rinpstead  bay,  near  WeynKHith.  fbrmerly  well  known  aa 
"  the  burning  cliff."  In  the  upper  |Mirt  of  the  cliff,  not  far  from  ita 
junction  with  the  Portland  Sand,  the  Kiinnieridge  Clay  is  trarenrd 
oy  a  bed  of  yellow,  sandy,  laminated  stone,  about  '2  feet  thick,  con- 
Uiuing  Fish-ecales  and  ttH-th  of  a  species  o(  IljfOoJus,  which  rrmindnl 
me  strongly  in  \tM  lithulofpcal  characters  of  the  **  fish  bts] "  in  the 
Upper  Lias.  This  is  succecdfd  by  thick  strata  of  dark-coUiured 
shale  and  clay,  coutuiniiig  Ur^<  blocks  of  sfptaria,  in  out*  of  which 
I  di.scovered  a  striated  Elytron  of  a  small  Beetle.  Many  ithelU  are 
dispersed  throughout  these  argillaceous  Ix'ds,  among;  which  may  be 
enumerated  soviral  siK-cies  of  Ammvnitr*^  with  tlie  bright  pearljr 
lustre  beautifullv  preaer^wl,  Cnrdium^  Arca^  Leda^  Orbituh,  Linffuliy 
and  Aptyvhu*,  &c.  Lower  down  there  are  some  smaller  nodules  of 
Umestune,  which  afford  severai  minute  species  \)i  l;niva]vi-8  and  a  few 
Linffula.  Tlic  strata  at  the  base  of  the  cliff  on  the  shore,  as  they 
Upproach  the  Coral  Rag,  Ijcconie  more  windy  and  coarser,  and  ridd 
many  species  ctJinnion  to  the  latter ;  indeed,  there  ap{>ear8  to  be  m 
considerable  difference  iM'tween  the  fn&sils  of  the  upper  and  loirer 
part  of  the  Kiinnieridge  Clay  at  \\\\a  spot. 

lu  a  deposit  containuig  an  assemblage  of  organic  remains  m> 
(Ircidcilly  marine,  wr  caimnt  expect  relics  of  Insects  to  be  UAoally 
rery  abundant  except  in  a  few  favoured  localities,  but,  however  rare, 
the  fact  of  the  existence  of  Insect  life  at  this  period  of  the  upper 
Oolitic  series  is  e>'ident.  Within  the  last  few  years  consideraiol* 
additions  t  hnve  been  made  to  out  knowledge  ou  this  subject,  aild 
remains  of  lns<^'ts  are  now  known  tn  l»e  widely  and  extensiTely 
diiCributeil  ihronjrhout  mwiy  formations  of  very  different  age,  in 
greftter  or  leas  abundance. 

With  regard  to  other  organic  remains  lately  obtained  from  the  Kim- 
meridiEe Clay, — in  the  collection  of  Mr.  Groves,  stationer,  at  Wareham, 
1  notiird  tttirtioas  of  one  or  more  si>ei'ies  of  large  fish,  whicli  auiHrar  lo 
be  new,  the  most  [^»erfect  having  the  head  and  fragments  of  the  body 
•ttacfaed^.  Some  large  (hirrtr,  AmmonitfSy  Cttrt/ittm^  RotfctUu-ia, 
and  other  ahella,  and  a  fine  Sepia,  arc  associated  with  (hem.  They 
were  obtained  in  the  black,  bituminous  shale  at  Kimnieridge.  On 
the  coast  hereabouts  a  magnificent  paddle  of  a  Pliotatirug  was  lately 
diM!OTcrrd,  and  is  now  deposited  in  the  Museum  at  Dorchester.  The 
animal  tn  nrhich  it  belonged  must  have  been  of  enormous  sixe,  and 
from  the  perfect  state  of  the  bones,  in  all  probability*  the  entire  ske- 
leton is  prrser^ed  in  the  cUff. 

*  The  fpecuaoi  was  unforlunitcly  broken,  and  coDtcqaenttjr  is  loo  inpatea 
to  admit  Of  ita  Mng  llfurt^l  or  <t<-w>rit»Ml. 

t  Among  t!  r  ^    -     r  in  the  Bigihot  Suds,  noticed  la 

■iio4bef  rttfin  M.n;  rrrcot  difCoTery  of  Xtytn  )rf 

iBMCti--*'  ..-. V.  y-.i.tiy  rrof.K.Porhe*.'Somc 

"■rn  puK-iircd  fnun  the  Crruceoui  leriai  ia  Gffnou^. 
■  ^      '  :>  fau  Utflf  scni  chew  foMil  ibh,  aod  he  ialbnn*  me  that  t 
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3.  0/1  the  Occurrence  of  the  Remains  of  Insects  in  the  Ter- 
tiary Clays  o^  Dorsetshire.  Bv  the  lUv.  P.  B.  Brooib, 
M.A..  F.G.S. 

The  TertiAry  strata  of  sanila  and  cla\*s  at  Corfe  in  Dorsetshire,  which 
hare  be€u  lor  some  time  kuowii  toeoiitaiti  a  numerous  aud  interesting 
flora,  have  alForded  a  Urge  collection  ol'  reniaiaa  of  plants,  chiefly 
dicotyledonous  leaves,  to  the  researches  of  my  cousin,  W.  R.  Brodie, 
Esq.,  and  my  friend,  the  Rev.  G.  H.  Austen.  In  addition  to  the  planlSj 
tlie  former  discovered  a  few  small  elytra  of  Coleopterous  InsecU 
which  helong  to  the  families  Cnrculionifite  and  Hiipre»tuUe.  Mr. 
Westwood,  who  hoa  kindly  exanuncd  thern,  states  that  they  helong  to 
the  ordinary  ty|>es  of  thi'  existing  fauna*.  This  discovery  la  the  more 
interesting  on  account  of  the  extreme  rarity  of  any  relics  of  Insects 
in  our  British  Tertiaries ;  and  it  apjioars  to  be  tht'ir  lirst  occurrence 
in  this  portion  of  the  series,  althougii  Dr.  Mantell,  in  his  *  Geolof^y  of 
the  Isle  of  Wight,'  mentions  that  Mr.  Webster  had  ohsencd  traces 
of  Insects  in  the  London  Clay  near  Parkhurstf,  but  no  description  or 

■  figurea  are  given.  It  should  be  observed  that  the  Curculionidenus 
elytron  was  obtahied  two  or  three  feet  below  the  leaf-bed,  where 
leaves  are  comparatively  scarce,  but  the  other  elytra  were  associated 
with  the  plants. 

Mr.  Pn^twich  informs  me  that  he  considers  the  Corfe  clays  and 
sands  to  belong,  probably,  to  the  lower  part  of  the  **  Bagshot  Sand," 
but  he  docs  not  feci  quite  confident  as  to  their  true  position,  which  is 
rendered  the  more  difficult  to  determuie,  from  the  apparent  absence 
of  the  London  and  Mottled  Clays  in  that  district.  The  following 
section,  in  descending  orJcr,  of  one  of  the  numerous  clay-pits  which 
are  opened  between  Corfe  and  Wareham,  is  given  in  the  lU-v.  Mr. 
Austeu's  valuable  monograpli  on  **  the  Geology  of  the  Isle  of  Purbeck 
H  and  the  South-west  Coast  of  llampshire  J  "  : — 
H  feet. 

^H  Bed  of  lignite,  about 10 

^^^^H  Grey  clay  with  carbonized  leaves 2 

^^^^H  Yellow  sandy  cluv  with  leaves    2 

^^^^V  Ferruginous  band,  a  few  inches. 

^^^V  \S1iite  sand,  about 30 

^^^^  Pipe-clay. II  to  14 

^P^  Total..    58 

Many  varieties  of  leaves  have  been  obtahied  from  this  pit,  especially 
one  very  fiue  speiumen  belonging  to  a  plant,  apparently  allied  to  the 
Date-palm,  and  others  belonging  to  several  species  of  Willows.  The 
leaves  are  often  of  large  size,  and  in  a  beautiful  state  of  preservation, 

*  These  iateretting  loMCt-rcmaiDS  will  be  figured  and  described  at  lotae  future 
opportnnity. 

t  Geology  of  the  liile  of  Wighl.  p.  UU. 
X  Famphict,  6vo.  Blantlforil.  1852. 
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titr  more  so  than  those  which  I  obtoiuetl  many  years  a^  at  Btmmt*- 
mouth*.  A  tine  collection  has  been  made  by  Mr.  W.  R.  Brodie, 
and  is  now  deposited  in  the  Museum  at  Dorchester.  It  is  to  be 
r<^:retted  tliat  this  remnant  of  our  Tertiary  flnra  has  not  yet  b«csi 
ligured  or  desc^ribed,  but  there  appears  to  bt*  a  considerable  difficulty 
in  determining  the  species.  This,  however,  is  more  desirable,  tuas- 
much  n»  a  large  number  of  plants  have  been  procured  in  diflerent 
pArta  of  the  senes.  both  above  and  below  the  Li»ndon  Clay,  and,  lu 
many  cases,  they  appear  to  belong  to  distinct  groups. 

lu  one  nf  the  pitd  in  the  neighbourhood  of  Corfe  an  unusually 
rich  bed  of  pipe-<May  has  lately  Ikhmi  fotind. 


4.  On  M«  Geology  o^LABUANt-     By  J.  Motley,  Esq. 
[CowBoniorted  by  Sir  H.  De  la  Decbe,  P.G.SO 

[Abslrtct.] 

Trk  Iftland  of  Labuaii  is  composed  of  alternating  beds  of  rlays  and 
sandstours,  the  former  sometimes  coutainiug  ironstone.  Coal-seam 
are  fuiuid  in  several  nlaoes,  and  appear  to  be  associated  iu  groups. 
The  principal  beds  ot  coal  occur  in  the  northern  part  of  the  inland, 
between  two  ridges  of  sandstone  hills,  one  of  whicn,  the  most  south- 
erly and  iu  some  places  upwards  of  300  feet  high,  runs  from  the  South 
Bluff  of  Taujoii^  Kubong  (near  the  northern  extremity  of  the  island) 
iu  a  S.S.W.  directiun  to  Luke  Point  on  the  western  coast :  and  the 
■ecund  ridgf,  le«  reffolar,  though  at  places  higher  tluin  the  first, 
oommeOiTfi  i  few  hundred  yards  to  the  north  of  Utis  Dlu^.  and  runs 
parallel  to  the  first  ridge  towards  Heath  Point.  The  beds  dip  ctm- 
formably  to  the  N.N.W.,  at  angU-n  varying  from  alMiut  l'.»°  (al 
Tanjong  Kubong)  to  about  70^  (at  Snwitngan  Pagar).  The  following 
is  the  succession  of  beds  (in  ascending  series)  seen  in  the  cliffii  at 
Tanjong  Kubong,  going  northward  from  South  Kubong  BloiT; — 

1.  Blue  ihale.  locliuliDg  maajr  extrcmelT  thjn  liyen  of  rerj  argilUceoiu  mad* 
ttooe ;  with  uuUttinct  Irsoe*  of  tbclUt : — probably  &0  or  60  jardi  thick. 

fart.  Ik. 

2.  Coane  whits  HsditOBe 10    0 

3.  Ver7  cowm  eofigla(iienl«  of  waler-wom  pebtiles  of  quartz,  coal,  hard 

rail  lanrfiioae,  white  Madstoac,  and  bvmatite,  cemented  by  aUiceoos 

oxide  of  iroo 3  0 

I.  SaadsloM    U  0 

5.  Coaly  wiMlslOite  with  quartz  pebhiea 4  i 

I,  VUm  andrtose.  with  t>ebblea  of  coal.  Modstooe.  and  bloc  shak,  ths 

lait  atiU  eoatsiniag  traeea  qI  foaiil  leaves v 21  0 

7.  HafdrDddUhsaadMOM 1  C 

9.  Hani,  cloM,  white  tamhtooe 9  6 

*  TVK^^ediBgi  of  the  Geokifical  Sodcty.  tdL  liL  p.  593. 

t  Thi*  psper  lia*  bssn  prtnlsa  bi  full  in  the  *  Journal  of  the  1  odian  Archipelago.* 
vol  Ti.  Na,  10.  (Irlober  1862. 

:  fnigtomuu  of  thclU,  that  apparmtly  belong  to  one  tptam  «f  tmall  hHalcf. 
neatl;  orbicular,  rttj  thut,  and  tmoolh. 


I 
I 


1853.]  HOTLKT— GEOLOGY  OF  LABCAM.  55 

feet.  iu. 
9.  Conglonierste  of  qaartK,  soDdstone*  and  coal  pebbles,  cemented  by 

very  &ne  white  saudstooe,  vvious  in  texture    30  0 

10.  Blufl  diy 1  6 

U.  Coily  earth 0  6 

13L  Sandstone;  below,  varying  from  fine  freestone  to  coarse  grit,  and  con- 
taining many  particles  of  coal ;  in  the  upper  beds  grey,  very  hard, 

and  can  be  raised  in  large  blocks 47  0 

13.  White  clay  vein    , 0  2 

14.  White  soft  sandstone 4  6 

15.  Hard  blue  compact  clay  with  occasional  nodules  of  ironstone    3  9 

1 6.  Very  hard  blue  sandstone  0  D 

17.  Laminated  sandy  clay I  10 

18.  Very  tough,  unlaminated  blue  day,  rapidly  decomposing  in  the  air  . .  3  3 

19.  Brittle,  laminated  carbonaceous  shale 0  3 

20.  Coal,  very  compact  like  cannel  coal , .  0  8 

21.  Soft  coaly  fire<lay,  with  small  nodules  of  ironstone   3  0 

32.  Coal,  main  seam;  witb  fusiiil  trees  and  resin,  and  occasiuual  water* 

worn  pebbles  of  coal ;  averaging  about 11     0 

The  coal  a}>pears  to  be  composed,  for  the  most  part,  of  prostrate 
Iruuks  of  large  treeis,  bllghtly  compressed,  and  crossing  each  other  in 
all  directions.  The  fossil  wood  is  dicotyledonous,  and  exactly  resem- 
bles in  microscopical  structure  that  of  the  Dipteraceous  trees  now 
forming  the  mass  of  timber  growing  on  the  island.  What  makes  the 
rpsembTance  of  this  coal  to  the  wood  of  the  Dipferaceat  still  more 
striking,  bays  the  author,  is  the  existence  of  the  thickly  scattered 
masses  of  semitranspurent  rettin  dispersed  through  its  subbtunce  ;  this 
when  burnt  diifuses  the  fragrant  smell  of  recent  resut*,  and  is  used 
with  fresh  dammar  in  making  torches.  la  some  cunl  beds  on  the 
River  Bintnlii,  in  Borneo,  it  is  exceedingly  plenliful.  The  wlitnr  of 
the  Ind.  Arch.  Journ.  observes,  that  spwinieiis  of  coal  from  Riteh, 
on  the  east  coast  of  Sumatra,  near  the  Indragcri,  contain  much  of 
this  resinous  substance. 

tec  In. 

33.  Hard  carbonaceous  shale,  often  dying  out    3     0 

24.  Blue  clay,  scarcely  laminated,  with  nodules  of  ironstone,  casts  of  a  bi- 
valve, and  remuua  of  plants about  60    0 

In  this  bed  are  found  occasionally  erect  trunks  of  .small  size,  pro- 
bably of  dicotyledonous  trees,  and  more  rarely  |)alm-truiiks,  also  erect, 
but  sihcified.  Impressions  of  leaves  are  very  abundant,  but  rarely 
perfect.  Of  these,  Mr.  Motley  states  that  he  has  "procured  iden- 
tifiable specimens  of  nine  species  of  Dicotyledons,  of  which  two  so 
closely  resemble  existing  species  of  Barriiigtonia  and  a  prolwihly  Dip- 
teraceous plant  which  yields  an  r»ily  resin,  named  Krumy  oil,  much 
used  for  protecting  wood,  that  it  is  ditficult  to  believe  them  not  iden- 
tical." lie  has  ubtaiued  also  "  two  or  three  1  species  of  Fcnis,  a 
large  fiag-shnpcd  leaf  like  a  Crinum,  and  something  closelv  resembling 
a  large  thick-stemmed  Ufiiea  or  Confcr^oid  Alga.  Also  four  or 
perhaps  five  species  of  Palms,  one  flabclliform  and  four  pinnate,  one 
of  the  latter  very  closely  rcsembUng  an  existing  specie*.'*  These 
vegetable  remains  are  eluefly,  but  not  entirely,  in  the  lower  part  of 

*  For  an  account  of  this  xeun,  tee  Kew  Annals  of  Botany.  1852. 
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the  Ih.h1  ;  sparingly  among  them,  bnt  more  abundantly  in  the  upper 
half,  are  found  a  good  many  casts  of  Bivalves,  much  resenihhng  bome 
species  of  Unto.  The  calcareous  |»art  of  the  sliell  is  always  removedc 
but  the  membranous  epidermis  ap{iearB  to  remain^  generally  as  ft 
sort  of  varnish  upon  the  cast,  but  occasionally  fri-e  in  the  canty  for* 
mcrlv  occupied  by  the  shell.  The  casts  are  of  ironstone,  and  are 
usually  much  fissured, 

IbsL  Is. 

2&.  Coal,  about  1  ft.  C  in.. — but  at  one  point  inland  nearif &  0 

26.  Blue  clay  with  ironstone about  50  0 

27.  Coal    boat     I  2 

2«.  Blueday   aboui    0  6 

29.  Sanditooe. 

30.  Above  all  these  is  another  icries  of  sand&lones,  finiilar  to  thoK  t»elow  the 

carbonifrrous  clav*.  but  rather  harder.  About  the  middle  of  tlx'tc  Mod- 
itonei  is  a  tolerably  continuous,  though  not  quite  regular,  eoune  of  wUer- 
wom  blocks  of  coal,  some  as  heavy  as  2  cmi.  They  lie  sometin»es  in  group* 
and  lonietimea  serenl  yards  apart,  and  have  lieen  traced  at  Mrveral  pointa 
InUnd. 

S!.  A  short  dtstancp  above  the^e  sandstones  is  another  small  vein  of  coa),  occa- 
lioiially  divided  by  ■  narrow  batid  of  «tone. 

32.  Porther  along  tlie  clitfa*  occurs  an  unlaminated  blue  ibale,di\ided  by  terer^ 
bands  of  a  very  hard  siliceous  indurated  clay,  full  of  nodules  of  ^Uc«oua 
ironstone  ;  with  shells  and  Jt/^. 

Here  Mr.  Motley  has  found  the  following  fcissils.     In  the  shale — 


SptdM. 

Cardium 2 

Tridacna t 

Area   1 


Ostrca    >>• 

Tellina 

UmvalTcs,  oncenaia . 


In  llic  hard  bands,  chiefly  as  casts — 

Pecten I 


Marcs 1 

Turbo?   I 

Cxrithium  or  Terehra  2 
Scrpula 1 


Ostrea I 

Bivalves,  tucertain  . .  X 


Narrow  carbonaceons  ribands  intersect  the  cUy  in  every  dtre«tion, 
and  appear  lo  be  the  remains  of  Jf^tr, 

.\ii  almost  eiactly  similar  deposit  to  this  bed  of  shale,  and  cun- 
taining  \er>'  similar  fossils,  Mr.  Motley  obserred  in  the  bed  of  the 
Ttikuruk  liiver,  near  Bruai. 

In  the  suuth-eastem  part  of  the  island,  the  sandstones  aad  daji  at 
Pasley  Point  and  Tanjong  Tarras,  containing  occasional  thin  SMins  of 
coal  with  fosMl  resin,  din  N-b^E.^E.  at  an  angle  of  about  25^  accord- 
ing to  .Mr.  ]lcllot*s  srctimi  of  this  (Hirt  uf  the  coast,  presented  to  the 
Society  in  IK4r.  In  this  m-ighbotirhoo<l,  north  of  Tanjong  Tarras 
Mr.  ?^Iotlev  has  fnuntl  a  fos5iliten>u.<t  «aiidstotie,  about  half  a  mile 
louih  of  Monil>rili  (Veek,  and  Irss  than  a  nule  inland  [and  therefore 
puttaibW  *ni  the  strike  nf  somr  of  the  bwls  about  the  middle  of  Mr. 
beQoC's  aectionj.  Ttiis  is  a  sol>,  li^ht  brumi  sandstone,  having  a 
ftro&C  smeU  of  lodtne.      It  ts  divided  by  |Mirtmgs  iHimposrd  of 

*  At  about  l&OO  vaHi  beyond  either  bed  No.  24  or  No.  31,^-Me  Joura. 
AftiL  L  e.  p.  H7.-BO.  Q.  G.  J. 
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PjTula 1 

Turbo?    1 

Ceriibium 3 

Fnsiis 1 

Oliva  1 


I 


minuted  shells.     Amonj:  the  more  perfect  shells  found  in  this  deposit 

Mr.  Motley  has  recogiiircd — 

Spedei. 

Tcrebi*  ? 2 

Arc*' 1 

Solcn I 

Terebritula  ? 1 

BivalvcSf  uDCCTtain    . .  7 

Together   with   these   are   leaves  closely   resembling  those  of  the 

common  Mangrove,  fragments  of  wood,  traces  o(  Furus  ?,  tracks  of 

Crustaceans,  and  borings  of  Annehda. 

Near  the  Munibedi  Creek,  a  thin  bed  of  sandy  shale,  exposed  in  a 

low  cliff  on  the  beach,  is  very  full  of  impressions  of  two  species  of 

Pectm  and  an  Ostrca  or  Avicuia. 

Coal-beds  similar  to  those  of  Tabuan  exist  also  on  the  western 
coast  of  Borneo,  as  far  north  as  Mengkaboii^  and  at  Gautisau,  in 
Pulo  Gaya ;  and  to  the  south  they  are  found  near  the  town  of  Brnni, 
where  several  seams  of  excellent  coal  occur,  also  on  the  Barram, 
Bintulu,  and  Rejani;  rivers. 

Mr.  Motley  considers  it  probable  that  the  granitic  range  running 
through  Borneo,  in  a  south  and  south-westerly  direction  from  the 
Keena  Baloo,  may  constitute  the  eastern  limit  of  this  extensive  coal- 
field, which,  he  suggests,  may  have  been  formed  in  the  estuary  of 
some  great  river  or  system  of  rivers,  draining  some  ancient  continent 
to  the  northward ;  occasional  floods  having  brought  the  materials  for 
the  pebble-beds  and  conglomerates  witli  which  the  coal-scams,  shales, 
and  sandstones  are  frequently  iuterstratitied.  Such  a  river,  he  adds, 
may  have  flowed  from  the  high  land  of  Central  Asia  over  what  is  now 
the  basin  of  the  China  Sea,  and  in  the  course  of  ages  have  deposited 
in  its  vast  delta  the  Bornean  coal-fieUI,  which  was  afterft'ards  tilti'df 
into  its  present  position  by  th(^  eruption  of  the  vast  granitic  mass  of 
Keena  Baloo. 

Mr.  Motley's  communication  contains  also  much  general  informa- 
tion on  the  topography  and  geology  of  Labuan  and  its  islands  (a 
MS.  map  of  which  accompanies  the  paper),  and  the  neighbouring 
parts  of  Borneo.  

yote, — For  notices  of  the  coal  of  Bnmi  and  Labuan ;  of  the 
eastern  side  of  Borneo,  near  tlie  River  Coti  or  Gooty  ;  of  Junk- 
Chinn,  an  island  on  the  coast  of  the  Midny  peninsula  of  Formosa ; 
and  of  the  S.E.  coast  of  Sumatra,  see  Quart.  Journ.  Geol.  Soc.  vol.  iv. 
p.  Ixi,  xcri,  and  p.  50  ;  and  Journ.  Ind.  Archip.  IH47,  vol.  i.  pp.  80, 
90,  145,  153.  &c,  A  notice  also  of  the  coal-workings  in  the  north- 
ern part  of  Formosa  is  given  in  Mr,  Bellot's  MS.  communication  in 
1847. 

*  Different  from  that  at  Tanjong  Kiibong. 

t  In  Fulo  l>nat,  Pulo  Lool>eda[i,  and  the  neighbouring  coast,  the  rocks  are 
nearly  vertical ;  but  at  P.  Loobedan  and  elsewhere  there  are  ctinftidcrable  lof^at 
contortions.  At  Bnini,  to  the  toutb,  the  dip  ia  ucarly  uortb  and  very  Bt<:e|i,  a>  it 
is  also  at  Tanah  Merali,  abont  20  niiles  uorth  of  Labuan.  At  .Mangatal  and  Mrng- 
kahong  al»o  the  dip  is  northerly,  but  at  a  less  angle. 
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Janvaht  19,  1853. 

John  Brogden,  Jun.,  Esq.,  waa  elected  a  Fellow, 

Tlip  following  communications  were  read  :^ 

1.  On  fAe  Ukmains  of  a  Reptile  (Dkndrerpktov  Acadiam 
ff'yman  awi  Owrn)  and  of  a  Land  Shkli.  diacorered  i»  the 
Interior  of  an  Krect  Fossil  Tree  m  the  Coal  Measure;* 
of  Nova  Scotia.  By  Sir  CnARLEf^  Lyell,  F.R.S..  V.P.G.S. 
&c.,  and  J.  W.  Dawson,  £d<j. 

[Plate*  II..  111.,  IV.] 

Descriptions  and  sections  of  the  Coal-formation  of  Nova  Scotia, 
and  particularly  of  the  cliffs  called  the  South  Joggins,  have  been  pub* 
lished  by  Messrs.  Jacksou  and  Alger*,  Mr.  Brownt.  Dr.  fiesncrjj 
Sir  C.  LveU§,  and  Mr.  Logan  |U  In  September  hut  (1H52)  tht 
authors  of  the  present  notice  re-visited  and  re-examined  the  strata  in 
a  part  of  these  cliffs,  with  a  view  of  ascertaining  what  may  hare  been 
the  particular  circumstances  which  favoured  the  preservation  of  so 
many  fossil  trees,  at  so  many  diiferent  levels,  in  an  erect  position ; 
such  a  i>osition  being  a  rare  and  very  exceptional  fact  in  the  ooaJ 
strata  or  North  Anu*nca  generally.  We  were  olw  desirous  of  ol>- 
tainiiig  additional  evidence  on  a  point  which  is  still  a  matter  of  con- 
troversy in  the  I'ltited  States  and  elsewhere  (although  we  oursclres 
weri'  already  uatisfied  with  the  evidence  adduced  by  .Nlr.  Binuey*]  and 
others),  namely,  the  relation  of  Sii^aria^  as  a  root,  to  SiffiiUria. 
y\'e  also  directed  our  special  attention  to  the  difference  of  the  depo- 
sits enveloping  the  upright  trees,  and  those  which  fill  the  tnmks 
themselves,  forming  casts  within  a  cyUndor  of  luirk  now  tiuiied  to 
cx>al,  the  central  wood  of  the  trunk  having  decaycil.  We  searched 
diligently  for  fossils  in  these  stony  casts,  su:ipecting  tliat  organic 
bodies  preserved  in  so  peculiar  a  situation  mii^ht  differ  from  such  as 
are  buned  in  ordinary  subaqueous  strata.  With  this  object  we  cm- 
ployed  a  labourer  to  dig  out  many  vertical  trees  from  the  elifis,  so 
that  we  might  break  them  up  and  carefully  examiue  their  stony  ooa- 
teuts.  To  clear  out  the  trees,  so  as  to  expose  to  view  both  their 
trunks  and  roots,  is  a  work  of  no  small  bodily  laltour. 

We  reserve  for  a  future  communication  to  the  Society  an  accoant 
of  the  genera]  results  which  we  obtained  from  an  inspection  of  a  series 
of  coal-measures  I  100  feet  in  thickness,  and  shall  confine  our  present 
remarks  to  a  few  strata,  not  more  than  10  feet  thick,  which  endoM 
certain  verticitl  trees ; — one  of  these  trees  having  Stigmarian  rools» 

*  8«e  Jackaon  and  Alger  od  tbe  Mtiisnki|j  and  Geologr  o(  Nova  Sootia*  tSL 
Amcr.  Joam.  xiv.  p.  30&,  1928,  and  Hem.  of  Aaier.  AcadTof  ArU  aad  8ciww>^ 
toL  I  New  S«r.  1953.  Caaibnd|[«.  Matt. 

4  Ri»poffti  on  Nm-a  Sootia  Con*  rieltU.  1839. 

:  Raauriu  on  tlia  Q^oloaj  ami  Minvr&lof^jr  of  Nova  ScotU,  1836. 

I  TiawU  in  North  America.  IH(J.  vol.  ti.  p.  IHO. 

I  fbll  RsMfft  of  Sarrr;  of  C*ii*<U.  Apprmlii.  1B4&. 

^  See  H.  W.  Blimey,  oa  tht  OukiuAcJil  and  St.  Helen**  SftUmrw.  Qitarl.  JoanL^ 
Goal  So&  ToL  tf.  ^  392.  1M6. 
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and  another  containing  in  its  interior  the  first  examples  yet  known 
in  America  of  Hentiliau  bones,  together  with  what  we  believe  to  be  a 
Land  Shell,  oi*  wliich  last  also  no  instance  seems  to  have  been  pre- 
viously obser%'ed  in  rocks  of  the  Carboniferous  aera.  After  we  had 
already,  m  the  course  of  thi^  investigatiuu,  met  with  fragments  of 
Plants,  such  as  Ferns,  Poaciteal,  Nccggerathial^  Sit/illaria,Sfi(fmaria, 
and  Calamile  in  the  inside  of  several  trees,  we  at  length  found  near 
the  base  of  an  upright  trunk  some  dermal  plates,  together  with  bones, 
one  of  which  we  conjectured  to  be  the  femur  of  a  Reptile,  feeling 
sure  at  least  that  it  differed  from  any  Fish  bones  with  whii:h  we  weru 
accjuainted.  This  le<]  us  to  return  next  day  to  examine  the  same 
trunk  more  thoroughly.  We  accord  inglv  broke  up  the  remaining 
portion,  and  found  what  we  imagined  might  possibly  be  the  jaws  ana 
twth  of  a  Lahyrinthodon^  which  we  supposed  to  belong  to  the  same 
individual  as  the  bones.  These  osseous  remains  were  scattered  about 
in  the  interior  of  the  trunk  among  fragments  of  wood  converted  into 
charcoal,  as  if  they  had  accunudated  while  the  tree  was  rotting  away. 
All  the  fragment,s  wore  cemented  together  by  a  dark-coloured  cal- 
careo-argillftceous  and  sandy  matrix.  From  their  position  in  the  tree, 
we  concluded,  or  rather  guessed,  the  fossil  relics  to  be  those  of  an  air- 
breather,  but  pretending  to  no  sufficient  osteological  knowledge  to 
determine  a  point  of  such  importance,  wc  lost  no  time  in  submitting 
the  collection  to  Professor  Jeffries  Wy man,  of  Harvard  University,  at 
Boeton,  who  soon  declared  his  opinion  that  the  bones  of  the  extre- 
mities resembled  those  of  the  Batrachian  Reptile  called  Menohran- 
ehug,  which  now  inhabits  the  Ohio  nver  and  Lake  Champlain.  In 
regard  to  its  dimensions,  he  estimated  this  fossil  ichthyoid  quadruped 
to  have  been  between  2  and  3  feet  in  length.  In  breaking  up  the 
fragments  of  rock,  Professor  Wyman  detected  in  the  same  matrix 
a  series  of  nine  small  vertebra?,  two  of  them  having  what  appeared  to 
be  short  ribs  connected  with  them  (like  those  of  a  Salanuuider).  These 
vertobrsE  he  believes  to  be  dorsal  or  lumbar,  and  to  have  belonged  to 
an  adidt  individual  of  a  different  and  much  smaller  species  of  reptile, 
not  exceeding  ()  inches  in  length,  whereas  the  Dendrerpeton  Acatlin- 
num  was  probably  2^  feet  long. 

Professor  Wyman,  feeling  considerable  diffidence  as  to  his  deter- 
mination, in  consequence  of  his  hmited  means  of  osteological  compa- 
rison, requested  one  of  the  authors  to  show  his  notes,  together  with 
the  specimens,  to  Prof.  Owen,  before  they  were  laid  before  the  Geo- 
logical Society.  To  this  proposal  Prof.  Owen  has  promptly  and 
kindly  acceded,  fully  confirming  the  principal  conclusion  to  which 
the  American  anatomist  had  arrived,  namely,  that  the  characters  of 
the  fossils  are  those  of  Perennibranchiate  Batrachiaua.  The  Hnn- 
terian  Professor  has  also,  in  compliance  with  a  suggestion  of  Dr. 
Wyman,  added  notes  of  his  own  on  several  points  where  he  differed 
somewhat  in  opinion  as  to  anatomical  detods.  Prof.  Quekett,  of  the 
College  of  Surgeons,  has  had  the  kindness  to  examine  microscopi- 
cally longitudinal  and  transverse  sections  of  one  of  the  larger  bones; 
and  he  states  that  it  exhibits  very  decidedly  Batrachian  structure, 
and  that  the  bone-cells  (PL  III.  fig.  8)  closely  resemble  those  seen 
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in  Mrnopmna  and  Mrfwbranchu**  (fie;.  H)).  Prof.  QuelifU  has  also 
found  Minilnr  hAtnu*)tinn  structure  in  the  small  vertebrnr  ahore  alluded 
to.  (See  PI,  III.  fig.  9.) 

In  breaking  np  the  rock  in  which  the  reptilian  remains  were  im- 
bedded. Dr.  SVvman  found  another  fossil  body,  which  he  and  Sir  C. 
Lyell  imniL'dinUdy  suspect*>d  to  be  a  Land-Shell  allied  to  Phjm  or 
Cion9i/utt  having;  the  central  whorls  larger  than  the  anterior  and  po^ 
tenor  ones,  and  exhibiting;  the  <Ame  kind  of  striation  as  charact4*hxc3 
the  shells  of  these  pulmoniferous  moUusks.  Dr.  Gould,  of  Boston, 
detached  the  same  fossil  more  completely  from  the  matrix  (se«  PI.  IV. 
iit^.  1,  2,  3,  4) ;  but  he  wax  unable  to  discover  the  mouth,  ao  as  to 
enable  a  conchologist  to  determine  the  f^ous  with  precision.  lie  oh- 
tH*r\-ed  that  in  its  form  and  striation  it  bore  do  resemblouct*  to  any 
known  nmrine  shell.  M,  Oeshayes,  when  the  fossil  Wft«  fkhown  Co 
him,  declared  at  once  his  opinion  that  it  was  the  shell  of  a  pubnoni- 
ferous  and  terrestrial  mollnsk,  of  the  same  family  as  that  to  whicfa 
//e/r'j  and  Pu^ui  belong. 

[Doubt&,  however,  having  been  expressed  by  other  naUeoDtoloeisU 
(since  this  paper  was  reml)  as  Jo  the  eorrct'tness  uf  this  condosioiiv 
the  specimen  was  submitted  to  Prof.  Quekett  for  microscopical  ei»- 
niination.  Part  of  the  striated  or  tinely  grooved  surface,  on  being 
magnified  50  diameters  (see  PI.  IV.  fig.  5),  presented  evartlv  the 
same  Rp}>eArance  iLt  a  |>ortion,  correstH)nding  in  size,  of  the  surface  of 
the  common  Knglish  Pupa  jwMperi  [set  Fl.  IV.  fig.  C).  On  making 
sections  of  such  parts  uf  the  fossil  shell  as  were  not  in  too  crystalliiM 
b  condition  to  exhibit  stricture.  Prof.  Quekett  detected  toe  mutt 
jirismntic  or  hexagonal  tissue  and  the  nme  tubular  structure  u  aiv 
generally  clu\racteri>«1ic  of  the  shelli^  of  mollusca,  and  as  majr  bt 
hvvti  iii  the  recent  Pupa,  P.junipfriy  before  alluded  to.  See  PI.  IV, 
figs.  7-N.  One  of  the  bcctions,  moreover,  exhibited  what  may  pro- 
Imhlv  have  been  a  portion  of  the  columella  and  spire  somewhat 
crushed  (PI.  IV.  fig.  ",  np|)er  part),  for,  as  will  be  seen  by  the 
magnified  representation  of  the  entire  shell  (PI.  IV.  figs.  *J-4).  it  had 
lH*en  snbiecled  to  considerable  pressure,  and  had  been  slightly  flal- 
leneiJ  and  fractured. — .March  -M,  1853.] 

More  than  usual  hesitation  has  been  felt  in  acceding  to  the  cod- 
elusion  that  ihio  fossil  belonge<l  to  the  family  //e/iWcto,  inuntich  ai 
no  land-sbrll  had  previously  )>een  obser\e<]  in  any  palsMHOIC  rock : 
but  the  mode  of  occunrnce  of  this  ImxIv  appears  in  [►erfcct  aec<ird- 
ancc  with  the  idea  of  its  being  referable  in  a  puhnouiferous  moUusk, 
since  it  was  king  amoni:  the  rotten  noud  in  the  interior  of  a  hollow 
frer,  the  upper  jwirt  of  which  doubtlessly  projected  into  the  air  S  or 
y  feet  abme  the  root*,  or  into  the  water  during  river  inundations. 

In  connexion  with  the  reptilian  rcmain5.  it  may  not  be  irrelevant 
to  obaerre,  tliat  Mr.  Logan  and  Dr.  Harding  have  previously  called 
attention  to  tlic  foot-print^i  uf  a  c|uadm[K'd  hnprinled  on  sandy  slabs, 

*  tn  K  ilitr  of  ttic  Toltime  of  th«  lliitologicil  Catalnguc,  &lui.  Coll.  Sari;.,  on 
wi  .'  lekrtt  U  now  ennged,  lectiont  of  tbr  boon  of  recent  Bairacbiaat 

tr'  >  '-"I  >  uuifunu  ftciJr,  nftmely  440  diaxnctcn,  aiid  the  idcntilT  of 

•ttd  clufcnctrr  of  the  boae.cclU  cau  at  oace  be  recagtiitrtl. 
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in  a  lower  part  of  tlie  coal-measures  of  Nova  Scotia,  at  Horton  Bluff, 
irhich  foot-prints  might  well  correspond  in  size  with  the  larger  animal 
found  in  the  South  Joggins  tree,  assuming  that  the  small  vertebi*8e 
indicate  a  lUstiuct  species.  Dr.  Gesner  has  also  mentioned  in  a  letter 
to  one  of  the  authors,  that  he  has  discoverc<l  in  the  lower  eonl- 
measurea  of  Parsborough  a  smaller  series  of  foot-prints  supposed  to 
be  those  of  an  individual  about  5  inches  long,  or  of  the  Hize  of  the 
common  small  lizard  of  Nova  Scotia.  Tlie  mark  of  the  tail  between 
the  rows  of  tracks  is,  he  says,  very  perfect.  These  impressions  de- 
serve notice,  as  they  may  possibly  liave  some  relation  to  the  smaller 
of  the  two  reptiles  above  noticed. 

The  only  indication  of  reptilian  life  detected  in  America  prenously 
to  this  discovery,  in  rocks  of  such  high  antiquity,  were  confined  to 
foot-prints  in  the  coal  of  Pennsylvania. 

The  foUon-iug  section,  extracted  from  our  field-notes,  being  part 
of  A  more  complete  list  of  the  South  Joggtns  strata,  is  given  to  enable 
the  reader  to  tmderstand  the  exact  position  of  the  fossil  tree  in  which 
the  bones  occur.  M'^e  have  also  subjoined  a  description  of  the  strata 
immediately  above  and  below  the  bed  where  the  bones  were  found. 
Tlie  locality  is  that  pan  of  the  South  Joggins  coast  where  vertical 
trees  are  most  frequent,  about  half  a  mile  eastward  of  the  Coal  Pier. 
A  thickness  of  600  feet  of  strata  intervenes  between  the  main  coal, 
called  tlie  King's  Vein,  which  is  higher  in  the  series,  and  the  reptile- 
bearing  bed.  No.  5,  see  fig.  p.  62.  tliere  being  several  thousand  feet  of 
well-characterized  carboniferous  strata  both  above  and  below  the  rocks 
containing  the  fossil  forests.  The  dip  at  the  place  where  the  bones 
were  met  with  is  to  the  south  25'^  west,  at  an  angle  of  20°.  The  beds 
in  the  following  section  are  mentioned  in  the  descending  order. 

ft.    in. 

1.  Grey  sandstone  (Grindstone),  with  prostrate  carbonized 

trees  and  fragments  of  vegetable  matter 2."»     0 

(This  bed  is  about  ^oO  feet  below  the  main  coal.) 

2.  Alternations  of  shale  and  bluish  argillaceous  sandstone, 

with  two  erect  fluted  trees,  one  of  Uiem  with  Stigraarian 

roots  spreading  in  sbale  3  feet  above  next  bed   ......    1-4     0 

3.  Coal  aud  bituminous  shale,  witli  SitfiUuria,   Sti(/mana, 

Lepidodendron,  Calamites,  aud  Poacitei  or  Ntrggera- 
tkial 0   14 

4.  Undcrclay,  with  rootlets  of  Stigmar'my  restiug  on  grey 

shale,  with  two  thin  layers  of  coaly  matter 8  10 

5.  Grey  sandstone,  with  three  erect  trees,  oue  having  Stig- 

marian  roots;  erect  Calamiteg  aud  steins  of  unknown 
plants.  (r//*e  of  the  erect  trees  in  tkia  led  contained 
the  lionetj  teeth,  ^c.  and  iand'^ihell  above-mentioned.)       9     0 

6.  Coal 0     G 

7.  Underclay,  with  Stigmaria  rootlets 2     0 

The  bed  No.  1  forms  a  high  cliff  and  projecting  reef,  behind  whicli 
the  shore  recedes  and  takes  for  a  short  space  the  direction  of  the 
strike  of  the  beds.     Owing  to  this  circumstance  an  unusually  large 
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portion  of  lliv  beds  immediaU'Iv  underlying  is  expoaed  and  acceasibU. 
Thus  t'X|>o«orI,  the  sandstone  \'o.  .'»  sliows,  on  the  bench,  a  stump 
I  foot  in  liciglit  and  1  foot  in  diameter,  hanng  itA  surfacc-niarkingfl 
destroyed  hy  the  sea,  but  retaining  two  distiuetly  marked  >Yiymarwi 
roota,  one  of  them  bifurcating  at  the  rlistnnce  of  2  fert  from  ihr 
stump.  In  the  clitf  are  seen,  in  the  same  bed,  Calawite*^  rooted  aud 
erect,  a  pbuit-stem,  somewhat  inclined*  but  apparently  having  roots 
attached,  and  a  large  Terti(*al  tree,  2  feet  in  diameter  at  ba^,  and 
HuLe<i  irrfgidnrly,  but  without  leaf-scars.  This  tree  springs  from  the 
coal  No.  6,  and  extends  to  the  top  of  No.  5,  but  the  Calamitea  and 
stems  of  some  unknown  plant  ere  rooted  at  a  higher  level,  and  then 
are  Stigmaria  roots,  apparently  in  ^i/h.  at  three  distinct  levels  in  the 
aaniistoiu*.  One  of  these  levels  corresponds  to  the  broken  tops  of  the 
(\ilnmite  stemsj  another  to  their  base,  and  the  third  apparently  to 
the  roots  of  the  first  stutup  setni  on  the  bi'ach.  These  appearance* 
are  shown  in  the  foUowittg  section,  which  repreisenfs  thc«e  fossihi  u 
aeen  from  the  shore  above  mcutioned,  wliich  followa  the  strike  of  the 
beds. 


Section  of  part  of  ike  SoutA  Joggimn  Strata, 
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".  >   ■  V.  9li|rniftna  rtiQto. 

A.  Slsu  U  flUskU  uoikCczmuicd.  rf,  SiftUutA  trunk,  9  feet  h%fc. 

In  tracmg  this  bed  a  little  beyond  the  large  tree  repreacnted  in  the 
section,  see  fie.,  we  found  on  the  beach  another  fouil  tree,  22  inches  iu 
diameter,  which  hat!  fallen  from  the  bed  No.  't,  and  had  no  doubt  oocu- 
pie<l  a  position  nmilar  to  that  of  the  large  tree  still  standing.  It  was 
a  cylinarical  cast  in  sandstone,  liaving  on  the  surface  ttutings  like  tho« 
ot Sigiliaria,  but  without  leaf-scars.  Iu  the  lower  part  of  the  cast,  the 
sandstone  contained  a  large  nuantity  of  vegetable  fragments,  as  abort 
mentioned  (p.  :*il)),  principiUly  pieces  of  carboniced  wood,  leaves  of 
Ntrggrrathia  or  VoanteMi,  and  sU'ma  of  Cafamites.  Mlth  these 
Tegetable  rrmains  we  found  tlu'  boties,  jaws,  teeth,  &c.  before  alluded 
to,  all  distinctly  tritftin  the  lower  part  of  the  cast,  and  scatteretl 
among  the  vegetable  fragments  contained  in  it,  as  if  either  washed  in 
in  separate  pii»re4,  or,  more  probably,  mixe*]  with  the  woody  matter, 
when  the  auimal  fell  to  pieces  tlirough  decay.  A  part  of  Uie  rr^ 
table  matter  present  mu!«t  have  been  uitroduced  afler  the  trrr  became 
hoUow.    The  creature  to  which  the  bones  belonged  may,  therefore^ 
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either  hAve  been  washed  in  after  death,  or  may,  when  cre<'piug  ou 
the  Hurface,  have  fuUeu  into  Ihe  upeu  pit  cautied  by  the  decay  of  the 
tree,  or  it  may  have  crept  into  some  creWce  in  the  tnuik  )>cforp  it  was 
diudly  buried  in  the  mud  and  saud.  The  fragments  of  wood  found  with 
the  boiu'8,  when  sHced,  show  a  dense  irre^lar  cellular  tissue,  with 
scalariform  ducts,  like  those  of  Ferns.  They  therefore  probably 
belong  to  Siffiflaria,  aud  may  be  parts  of  the  woody  tissue  of  the 
tree  within  wliich  they  were  lound. 

The  other  vegetalile  fossils  contained  in  these  beds,  and  the  cir- 
cumstances under  which  they  grew  and  were  entunit>ed,  will  be  fully 
discuwed  in  another  communication  to  the  Geological  Society. 

DESCRIPTION  OF  PLATES  II..  III.,  IV. 

PlATl  If. 


Portion  of  skull;  half  nftt.  size.    12.  Po*t-front*I 
22.  pretoaAillary :  26,  nialar ;  27,  squamouil ; 
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Parabatv-achcs  Cof.Ki 

bone :  21,  mAxiUarr 

73,  lacrymal. 

Rg.  2.  DcxDExaPETOx  Acadi anuu.  FortioQ  of  lower  jan,  with  teeth ;  nat.  sbee. 
Pig.  3.  Small  toolb  ;  a,  b,  magnitied  ;  r,  Diit.  »ize. 
Fig.  4.  Ba&e  of  larger  tooth,  magnified  1\  diam. 
Fig.  5.  Crania]  Lone ;  nat.  Hi^e. 
Fig.  6.  lliar  hone ;  nat.  size. 

Fig.  7.  Iluinems  with  proxiroa!  extmnity  of  the  nulius  at  a  ;  nat.  size. 
Fig.  H.  Tbr  bones  of  the  p<;lvia  ami  liind  leg  of  the  MfnobranchuM :  aa,  6  b,  the 

two  elemcDtn  of  the  iliac  bone. 

Plate  HI. 

Dbndrbrpeton  Acadianpm. 

Fig.  1.  Rib  bone;  nat  size. 

Pigt.  2  a,  2  A.  Dermal  Kutes.  magnified  3  dJam. 

Fig.  3.  Pharyngeal  (?)  teeth,  and  dermal  scutes  at  a ;  uat  lase. 

Fig.  4.  5.  Vertebrae  of  the  &maller  reptile;  uat.  tize. 

Fig.  fi.  Single  vcrtctira;  magniilcd  4  diam. 

Fig.  7.  Single  vertebra  from  a.  lig.  5  ;  magnified  4  diam. 

Fig.  a.  Bone-eelli  from  the  Uiac  bone  of  the  Vmdrerpeton  Acudianum,  magnified 

440  diameters. 
Fig.  9.  Bone-cell*  from  the  verlebne  of  the  smaller  reptile. 
Tig.  10.  Bone-cells  from  the  recent  Menobranckta, 

Plats  IV. 
Fig.  1.  Land  Shell  from  the  interior  of  foani  tree,  nat.  size. 


Pig.  2. 

rig.3. 

Pig.  «. 
Fig.  5. 
Pig.  6. 
Pig.  7. 

Fig.  8. 


magnified  'A  diam. 
—,  side  view,  magnified  3  diam. 
— ,  magnified  8  (Uam. 
-,  stria:  of  the  sur&oe.   |  „^  ^^  ^-^ 


Recent  Pigta  Jtmiperi,  ditto. 

Fouit  Land  Shell,  section  of  part  of,  magnified  2b  diam. 

.  micro»ciipical  airucturc  of  the  same,  showing  hexagonal 


Fir-  9.  - 
Rg.  10.1 
Fig.  11./ 
Fig.  12.  - 


cells,  magnified  500  diam. 
• ,  section  of  ■  chipping,  with  hexagonal  cells. 

,  tuhuliferouB  Btmcttirc 


prismatic  structure. 


Rg.  13.  Recent  Pupa  Juniperi,  hexagonal  ceU-«trncture  of. 

Pig.  14.  ,  prismatic  ccU-structure  of. 
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Notes  on  the  Pkitilian  Urmainh.    By  Dr.  JKirKir.»  Wyman, 
Professor  of  Auatomy  in  HArranl  College,  Cambridge.  U.S.f 

[PLATKSlI.VldllL] 

1.  PI.  II.  fig.  6.  This  boue  (on  the  specimea  marked  No.  ]{) 
resembles  one  of  ihc  bones  of  the  pt'lns  of  MenobraHehua ;  tU  two 
articulating  surfaces  corresponding  with  those  which  are  attached  to 
Uic  extremities  of  the  sacral  vert<*bm,  fi^.  Hu.  The  e\trvmitT,  o*, 
in  Menuhranrhut  is  cartilapinoas,  but  if  this  were  com|iIetdy  uiaifird, 
the  resemblance  to  the  fossil  becomes  very  strong. 

The  bone  under  consideration  has  a  double  anicolating  mirface  at 
one  extreniitv.  is  contracted  in  Ihc  middle,  and  becomcf  broad  at  the 
other  end,  wliere  it  is  quite  thin.  It  \\m  boon  compared  to  the  lateral 
portion  of  the  hyoid  arch  of  ganoid  fishes.  In  Lepi4io$im$  and  Jmia 
the  part  which  corrcsnondti  in  shape  with  this  bone  consuta  of  thrrr 
pioi-es  uuited  by  cartilage  or  ligament.  (See  Agasiiz,  Osteology  of 
LepidosUuJt,  Pois«.  l*'os$.  vol.  ii.  pi.  B.  fig.  3,  sr,  js,  so.)  lu  the  in- 
stance iK'fnre  us,  (he  bone  is  undivided,  and  the  form  is  quite  dif- 
ferent from  tliat  seen  in  any  described  species  of  LejtiiioMtruM. 

2.  PI.  U.  fig.  7-  This  hone  (specimen  No.  2)  is  somewhat  similar 
to  the  pretrding,  hut  larger,  ana  differing  materially  in  its  drtaiU. 
Of  the  two  processes  at  the  extrvmity,  one  is  provided  with  a  hemi- 
spherical articulating  liead.  giving  the  parts  a  strong  rrsembUure  to 
(lie  upper  portion  of  u  femur.  At  the  other  extremity  the  bune 
becomes  broad  §. 

A.  PI.  II.  fig.  2.  Specimen  No.  3  eontaiua  fragments  uf  a  large 
portion  of  a  jaw.  with  a  few  teeth  attached.  The  jaw  is  hollow  near 
the  symphysis,  as  well  as  at  the  other  extremity,  as  b  seen  by  re> 
moring  an  upper  frognirnt  of  the  stone.  Whtu  eiaminrd  on  its 
inner  surface,  a  portion  *.i(  the  ptentguid  or  palatine  bone  may  be  seen 
very  nearly  in  its  lutuml  poMiion. 

There  are  other  porticms  of  jaw»  with  teeth,  and,  in  om  firiaiMil. 
the  base  of  a  fractured  (ooth  projects  through  the  d&irooaL  wtedi  on 
close  examinaliou  will  be  found  to  hare  its  dentine  eontolutod  as  in 
Lrpi/f(t4teit4  and  ArcAejfo^^unts  (see  PI.  II.  fig.  -I).  This  tooth  b 
larger  than  any  others  ooimected  io  t)kcse  spcdmcas  with  portions  of 
the  jaws. 

The  teeth,  therefore,  are  of  two  kinds,  bat  all  appear  to  be  more 
or  leaa  hollow.  The  smaller  series  do  not  seem  to  l>e  either  striated 
or  ocmvohited  externally,  though  there  are  some  faint  traces  of  foldiu 
at  the  hase  of  the  single  detachc<l  tooth,  spc*cimen  Nu.  30  (PI.  If. 
fig.  3),  The  larger  trrlh.  one  of  which  (sptximrn  No.  1 7)  was  before 
mentioned,  ore  vrry  distinctly  folded  at  the  haae,  and  pivsent  on* 
rc|uiTocal  Labyrinthodontic  structure  in  Itaringthe  dentinal  substance 

f  The  loUowing  aotct  are  utneisd  by  Sir  C.  LjrdU  ia  oompUaiice  with  the 
wtsbcs  9t  Dr.  Wyvaa,  thm  s  loaisr  and  asors  spselsl  dssertptMm  of  each  of  tha 
umntnm  tnp»mt»  U  hoM  tamtted  to  Ins  namiaalloa. 

t  TV**  Bamt)«n  bsvt  rvEfnvnce  to  ih«  strks  of  ipfdrwi  faee«t^t  is 

by  Sir  r.  I.jrrJI. 

I  See  oou  by  Prof.  Owtn,  p.  M. 
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convoluted,  and  processes  of  the  pulp-cavity  extending  between  the 
folds  (sec  6g.  4). 

The  coexistence  of  two  kinds  of  teeth  abore-mentioned  is  met  with 
in  both  Jrcht^oaaurus  and  I^hynnthfjdon  among  lieptiles,  and  in 
LepidoMteujt  and  otiier  allied  Ganoids  among  Fishes. 

The  minute  teeth  seen  on  the  fractured  edge  of  specimen  No.  16, 
and  on  the  surface  of  No.  22  (PI.  III.  fig.  3),  appear  to  be  pha- 
ryngeal, but  may  nevertheless  belong  to  the  pterj-goid  or  palatine 
bones ;  this  last  supposition  is  sustained  by  the  fact  that  in  specimen 
No.  16  a  tooth  of  larger  size  coexists  with  tlio  smaller  ones,  which 
would  be  less  likely  to  occur  among  phar)'ogeal3. 

4.  On  the  edge  of  specimen  No.  8  is  a  well-preserved  bone,  en- 
larged at  either  extremity,  resembling  one  of  the  bones  of  a  reptilian 
fore-arm  or  leg. 

5.  Specimen  No.  9  contains  a  strongly  curved  bone,  nearly  cylin- 
drical in  the  centre,  but  which  is  ijuite  broad  and  thin  at  either  ex- 
tremity. In  its  general  shajie  it  resembles  the  bone  marked  A,  in  the 
sketch  of  the  pelvis  of  Menobranchvs  (PI.  II.  fig.  8).  This  bone  ar- 
ticulates in  ichthyoid  reptiles  w^ith  the  rib-like  bone  to  which  I  have 
already  compared  No.  1,  fig.  6,  &  fig.  8  a.  According  to  Prof.  Owen, 
both  the  bones  here  referred  to,  taken  together,  constitute  the  ihum 
or  pleurapophysis. 

6.  With  the  above-mentioned  bones  occur  nuracrons  small  scales, 
or  bony  plates,  with  indistinct  concentric  markings  (see  PI.  III. 
fig.  2),  and  also  sculptured  dermal  or  cranial  bones  of  a  larger  size 
(specimen  No.  4,  PI.  II.  fig.  5).  The  former  are  seen  in  specimens 
Nob.  I,  19.  22.  23,  2;"),  26  ;  the  latter,  in  specimens  Noa,  4,  15.  IG, 
17,  18,  and  resemble  the  cranial  bones  of  yircherfottaurus,  as  well  an 
those  of  some  of  the  Ganoid  fishes.  Tliese  scales  and  plates  re- 
Bpectively  have  such  similarity  of  style  as  to  render  it  probable  that 
tney  belong  to  one  inthvidnal. 

7.  To  sum  up  the  characters  of  the  animal  to  which  the  above- 
described  bones  belonged,  we  may  describe  the  head  as  having  been 
covered  with  bony  plates,  the  surface  of  which  was  distinctly  sculp- 
tured. The  teeth  were  of  two  kinds,  a  smalU-r  aeries  attached  to 
the  jaws,  and  a  larger  or  folded  series,  which  may  have  been  attached 
either  to  jaws,  ptcrv'goids,  palatines,  or  vomer.  The  coexistence  of 
these  two  kinds  of  teeth  is  met  with  in  Labyrinthodoas  and  Ganoid 
Fishes. 

If  the  bones  marked  Nos.  1  and  9  (see  above.  Notes  I  and  5), 
resembling  a  and  &,  fig.  8,  PI.  11.  (the  iliae  hoxx**^  o^  Menobranchus)^ 
are  true  pelvic  bones,  then  it  becomes  highly  probable  that  the  animal 
10  which  the  above-described  bones  and  teeth  belonged  was  allied  to 
Labyrinthodout  reptiles. 

8.  All  the  fossil  remains  hitherto  mentioned  may  have  belonged 
to  one  individual  between  2  and  3  feet  In  length  ;  but  on  some  of  the 
same  specimens  of  stone  (Nos.  1 1,  12,  and  part  of  No.  1),  there  are 
several  small  biconcave  vertcbrfle,  usually  more  or  lesa  cnished,  which 
seem  to  have  formed  part  of  a  much  smaller  species,  probably  not 
more  than  5  or  6  inches  in  length  (see  PI.  HI,  figs.  4  to  7).  In  the 
finest  specimen,  No.  12  (PI.  III.  fig.  5),  may  be  seen  in  one  part  a 
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connected  serit^  uf  nine,  nnd  in  another  a  serira  oC  tltre«  vf  tiiete 
vcrtcbrrc,  nil  of  nn  elonpuU'il  silmpe.  lit  ilu'  si-rir*  o(  uinr,  l)ic  ab^wnee 
of  spincins  |inK.*i*:*M's  shows  thnt  tin*  under  surtncc  is  rxposed. — also 
thnt  thcv  b<*lung  tu  t'ltluT  the  dorbnl  ur  hitnbnr  n-^un.  The*  tnuuvrme 
prooesflpfl  mre  largely  dcri'lupi-d.  are  bruad  at  their  baiuvt,  and  coa- 
tracted  almost  to  a  point  at  thoir  free  cxtremitv  (PI.  Ill-  6g:.  6), 
Im|>crfei't  traces  of  what  appear  to  be  ribs  are  viatllflf  near  the  third, 
•ixtli,  and  sieventh  vertebrae.  In  the  aeries  of  three  Tert^-bne,  distinct 
ArticLilfttinf^  processes  can  be  traced,  in  part  fi'om  tlte  fraf^entji  of 
buue,  and  in  part  from  the  casts  in  which  they  were  lodgetl.  In  ipc- 
cinien  No.  1,  from  which  No.  12  was  detached,  may  be  aern  casta  of 
the  under  surface  of  the  nme  rertcbrfe,  also  some  frapncnta  of  the 
aeries  of  three  ;  traGi*5  of  a  spinal  ennal  may  be  seen,  if  they  are  carv- 
fully  examined  in  the  direction  of  their  Im^th. 

The*e  elongated  vrrtebnc,  with  liourgUss-shapcfl  bodies,  well  dr- 
Teloped  triangular  tranxrerse  processes,  and  di^iinct  articulating  pro* 
cewes,  all  these  characten  being  taken  to;^*ther,  U-ar  cliwer  resrm- 
blanee  to  the  conditiuns  of  Salamanden  and  Ichthyoid  Ueptile*  tlian 
to  Fishes.  The  bieoucave  vertebra?,  though  they  are  to  be  met  with 
in  some  Satamaoders,  yet  are  more  confined  among  reptiles  to  the 
ichthyoid  !i|HMNeS. 

N'o  rertebne.  ribs,  or  spinous  prootaacs  which  could  be  refcnble 
to  the  larger  animal  before  dL*»cribcd  ham  been  found. 


Notes  on  the  abo^e'de^criLed  Fofi.<^iL  Remains.     By  Prof.  OwEif. 

F.R.S.,  G.S.  &c. 
Havinc,  in  complianec  with  the  rwjnest  nf  Dr.  W'vman,  etaminrd 
and  cDmpnred  the  siihjcet*  of  his  Memoirs,  the  n-iiulta  of  such  com- 
pari«ons  agreeably  with  his  desin*,  arc  here  subjoined. 

n.  11.  tig.  ti.     The   bone,   nfH-rimrn   No.   1,  moat  rmemblea  th« 

Iiruxintal  or  upper  element  of  tJie  iliac  Wine  of  the  Mmaiiomta :  it  may 
lave  au  etjual  ur  perha^ts  closer  rrsemblaurr  to  that  uf  the  3fnso- 
6naiehti4,  but  the  skelelou  of  this  pereuniliranchiate  balrachiaii  docs 
not  evist  in  the  Museum  of  the  College  of  Surgeons,  or  in  the  Brititb 
Muieum. 

PI.  II.  fig.  ;.  The  bone.  No.  2,  so  far  aa  the  fhietured 
pcrmitA  the  eompariaon  to  be  made,  accords  beat  with  the 
of  the  Mrw>f*ranrhu*,  It  shows  the  aune  BQl>-bicondylaid  distal  end. 
and  the  rluractrrivtir  deltoid  and  pectoral  pUt«a  or  cfvsta  near  the 
proiimal  end.  It  has  nearly  the  same  proportion  to  No.  I  which 
the  humerus  bcant  to  tlie  upiwr  clement  of  the  ilium  in  thr  Mrmo^ 
noma.  Near  the  disuil  end  ot  No.  2  is  lite  articular  end  of  a  rinalW 
ooui',  fig.  7  1,  eorrespnnding  in  sixc  and  shape  with  the  heail  of  thft 
radiuv  in  llie  Menmioine. 

PI.  11.  fig.  5.  The  flat  bone*  (No.  -1),  with  a  slight  muresity  on 
tlie  veulptnred  auffaoe,  and  a  slighler  rcmcarity  on  the  opfMwtc 
smooth  surface,  tcaembles  in  the  cliararter  of  the  sculptured  surfiMC 
toiDP  of  the  broad  and  flat  cranial  bones  of  LalurtntkodoH.  The  deep 
radiatii»g  groove*,  at  the  peripheral  part  of  the  buoe»  psr  the  appear^ 
*  See  Nole  i  at  Prvtf.  Vynaa**  ObMrvattaoa,  fL  •&. 
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ance  of  mys ;  but  this  apprarance  seems  to  be  due  to  the  abrasion  or 
remoTal  oC  the  Tery  thin  partj  of  the  boue  impressed  by  the  grooves, 
the  thicker  raist'd  interspaces  being  left. 

No.  9  shows  the  half-twist  characteriatic  of  the  bone  (lower  or  distal 
element  of  the  ilium)  alluded  to  by  Dr.  Wyman  (see  above,  p.  C3, 
No.  n),  which  character,  however,  is  inauifcsted  by  most  of  the  long 
bones  of  the  Menopmnn.  In  reference,  however,  to  the  Imne  in  the 
hyoid  arch  of  Ganoid  tishes,  to  which  this  and  other  of  the  lon^  bones 
in  the  fossil  in  question  have  been  compared,  1  would  remark,  that  the 
half-twisted  character  Is  not  present  in  the  ccrato-hyal,  or  other  element 
of  the  hyoid  apparatus,  in  the  Lejm/osteuJty  approaching:  in  sha[>e  to 
any  uf  the  long  bones  of  the  fossU  :  and  I  would  further  remark, 
that  the  sum  of  the  eWdences  afforded  by  the  several  remiuns  agrees 
best  with  the  characters  derived  from  the  skeletons  of  the  perenni- 
bniDchiate  Batrachians.  Although  n  single  bone,  amongst  the  series 
obtained  from  the  Nova-Scotiaii  coal-tree,  may  show  some  resemblance 
to  the  cerato-hyal  of  a  Lepido»teu9  or  Jmia,  the  characters  of  all  the 
other  fosfil  bones  accord  closer  vnih  those  of  the  above-cited  batra- 
chian  skeletons,  and  do  not  roi»rat  the  characters  of  any  bone  in  the 
known  existiug  ganoid  and  salamandroid  fishes.  Had  the  fossil  bones 
found  in  the  coal-tree  belonged  to  a  ganoid  fish,  although  one  pair 
— the  cerato-hyals — might  have  rosembled  certain  long  bones  of  a 
batrachiau,  tliose  of  the  rest  of  the  skeleton  would  have  offered  un- 
mistakeable  piscine  characters,  whilst  these  are  not  shown  by  any  of 
the  bones  extracted  from  the  coal-tree. 

P.S.  [March  U,  1853.]— Although  the  long  bones  have  been  com- 
nured  by  Dr.  W'yniau  and  myself  to  those  in  the  skeletons  of  existing 
rcrennihranchians,  it  is  not  improbable  that  the  corresponding  bones 
in  the  Archetf09aiinis  v^mX  Lubyrinthodon  would  present  similar  cor- 
respondences :  and  the  sculptured  surface  of  No.  4  (PI.  II.  fig.  5)  offers 
significant  evidence  of  the  closer  aftinity  of  the  Nova-Scotian  coal-field 
reptile  to  those  that  have  beeu  discovered  in  formations  of  correspond- 
ing age  in  Europe.  The  reptile  or  batraehian  in  question  cannot  be  re- 
fnred  to  any  known  species  of  Archegoiaunu  or  Lahyrinthotlon  ;  and, 
it  having  been  suggested  that  it  would  be  couveuient  to  the  geologist 
to  have  a  provisional  name  for  this  fossil,  that  of  Dendrerprton  //co- 
tiianum  is  proposed  :  the  generic  name  having  reference  to  the  pecidiar 
circumstances  under  whicli  the  fossil  reptde  was  found,  and  the  specific 
name  indicating  the  geograjdiieal  position  of  the  coal-field, — Acadia 
ig  the  ancient  ludiau  name  of  Nova  Scotia. 


2.  Notice  of  a  Batracuoid  Fossil  in  British  Coal-sbalx. 
By  Professor  Owen.  F.U.S.,  U.S.  &c. 

[Plate  IL] 

Whilst  in  the  museum  of  the  Earl  of  Kuniskillen,  during  a  visit  at 
Florence  Court,  after  the  Belfast  iMcctiug  of  the  British  Association, 
September  1&J2,  my  attention  was  called  by  Prof.  M'Coy  to  a  coal- 
shiUe   fossil    in  a  drawer  of  unnamed  and  unarranged  specimens, 
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which  the  practutri]  eve  of  the  Profe«M>r  disoernni  to  ummit  more 
the  ch&racten  of  a  koptUe  ihau  of  a  Fish ;  AuiU  aUer  «  car«lbl 
Bcrutinr,  I  bi-cami.'  §atUitiod  thai  thr  ProfeAsor*a  surmise  wm  correct. 
and  that  the  specimen  in  question  presented  closer  mtfks  of  rcMm- 
blance  to  the  Jrcht^jfosauru*  *  than  to  anv  known  species  of  fiab 
from  the  Carboniferous  series.  At  Prnf.  Nf*Coy>  request,  and  with 
the  liberal  permission  of  Lord  Enniskillen*  I  brought  swar  the  spe- 
cimen for  more  detailed  comparison  with  the  skeletons  of  recent 
Reptilia,  and  with  the  fossils  and  casts  of  extinct  species,  aviiiUble 
for  the  purpose,  in  the  Metropolitan  Collections;  and  I  now  submit 
to  the  Geological  Society  the  E^pecimeu  itself  with  the  results  of  tbcAc 
comparifiona. 

The  specimen  (PI.  II.  fig.  1)  consists  of  the  right  half  of  the  facial 
part  of  the  skull,  with  the  short  premaxilUrj-  (»»),  l<mg  maTillarr  («i), 
and  broad  malar  {10)  and  lacrym&l  (ra),  with  part  of  the  )>ostfrontjd  (i«) 
ant]  squamosal  (17)  buuf«.  ^h^lltly  ihslocated  and  S(]urcxr«l  iuto  the 
shale,  with  their  smooth  inner  surfaces  exposed.  A  part  uf  the  slude 
from  which  the  Itone  has  been  remore<l  shows  the  impreaaioiut  of  the 
relicularlr  sctdptured  outer  surface  of  the  bones.  Tne  premaxUbu^ 
contatneJ  a  few  teeth,  longer  than  those  of  the  maxillary  :  of  ihne 
teeth  one  remains  in  ititu  and  there  is  the  impression  of  a  seroiul. 

The  maAillnry,  of  the  alveolar  boriirr  of  which  upwards  of  three 
inches  are  prcsenrd,  contains  about  .tO  tretli.  of  small  and  subecjua] 
sise  ;  implanted  in  sookoi.-* ;  conical,  pointed,  very  slightly  rrctirved. 
pmenting,  moft  of  them,  the  obUque  nperturc  of  %  ctritr,  on  the 
iDBcr  side  of  thrir  base,  which  side  \a  the  one  exposed  to  riew,  owing 
to  the  position  in  which  the  skull  is  imiirddrd.  l*he  height  of  the 
maxillary  is  greatest  about  one-fourth  from  thr  maxdlo-prrmaxillanr 
■uture ;  thence  it  diminishes  in  bright,  nt  tirst  rnpidly,  afterwanu 
gradually,  terminating  in  a  point  far  lichind  thr  orbit,  rs  in  the 
l^f/vnnthtuioM-f :  the  inner  suriaci'  of  t)ie  maxiUar\'  prifu'nts  a 
lon^tuiltiml  ridge  running  parallel  with  the  alrroUr  Uirdrr,  about 
A  lines  above  it,  for  an  extent  equal  to  the  niiddli*  ihini  part  of  the 
alreular  border,  which  ridge  fonns  the  partial  wall  of  a  smooth  canal 
or  groove,  auswering  to  the  air-passage  leading  from  the  noeitnl  in 
Ibe  LabyrinihoJon,  A  fiortiou  of  the  anterior  part  of  thr  left 
__^_  ixiUarr  bone  Uea  obliouely  and  |jartiaUy  across  the  exposed  inner 
'■nrface  of  the  left  maxiluur.  The  portions  of  bones  that  seem  best 
to  answer  to  the  larrymal  and  malar  in  the  Archego^tmrm*  and  Labf- 
nnthodoft,  are  th<»se  which  together  c^mstitute  the  inferior  border  of 
the  large  orbit.  The  portions  of  the  bones  which  best  corrropotMl 
with  thr  postfrontal  and  Miuanuiaal  in  the  abore-cited  Bntrtcboid 
reptiles,  nhow  liy  thrir  hrradth  that  the  outer  aoHacc  of  the  Mb- 
oruita]  and  po^torbital  parts  of  the  skull  has  been  as  mmpletel^ 
Oasi6e<),  or  enratnl  in  l»onr,  as  in  these  Ucptites.  The  indicatJOIIt 
of  the  sculpt  uring  of  the  outer  vurfaer  of  the  rranial  bones,  afTordfd* 

*  B«lir«cc  ftur  vorwdiiichca  Faaaa  dcs  SuUikakUafafalrns,  wrn  Dr.  Goldfkns. 

41*.  t»4;. 

t  Ovea,  GmI.  Tmaa.  tad  Str.  toI.  tL  pp.  SM^IS.  Itit ;  aad  BamiSMHf,  Dte 
Uhyrialhedoatsa  am  4««i  Boaten  Stadsiaia  too  Bcmbwft ;  4Ce,  1^9 
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Mi  above  mentioned,  by  the  impression  upon  the  shale-matrix,  agree 
more  with  the  finer  reticulations  characteristic  of  the  cranial  bones  of 
the  Areheffosaurus  Dechenii  *  than  with  the  deeper  and  stronger  reticu- 
lated markings  of  the  same  hones  in  the  Lahifrintkodon.  The  Com- 
parative Anatomist  and  Paleontologist  who  may  have  heen  occupied 
with  the  special  researches  required  ibr  the  dc termination  of  the  actual 
nature  and  affinities  of  the  fossils  from  (he  Steinkohlen(rebirj:e  of 
Crermaoy,  described  by  Prof.  Goldfuss,  under  the  generic  title  of 
Arehegoaaiiru/i,  and  deemed  by  the  same  learned  and  painstaking 
investigator  to  make  a  transition  from  Fishes  to  Lizards  and  Croco- 
dilest>  will  have  no  difficulty  or  hej»itation  in  recognizing  in  the 
characters  of  the  coal-shale  fossil  in  Lord  Enniskillcn*s  collection,  as 
above  interpreted,  those  of  a  vertebrate  animal  ma*it  nearly  alUed  to 
the  Archetfo^auriiB.  Those  characters  are  not  reconcileoble  with  any 
cranial  structure  of  the  most  sa\iroid»  or  rather  salamandroid,  fossil 
fishes  hitherto  described.  With  regard  to  the  affinities  of  the  Ar- 
ch^osmtrus  of  the  German  coiJ-fields,  of  which  a  large  proportion 
of  the  skeleton  has  been  obtained,  I  retain  the  same  opinion  which 
I  formed,  after  becoming  acquainted  with  the  estimable  work  of 
Prof.  Goldfuss,  and  atler  receiving  from  its  author  casts  of  the 
fossils  therein  described  and  fir;nred  ; — viz.  tbat  they  were  essentially 
fiatrachian,  and  most  nearly  allied  to  the  perennibrnnohiate,  or  lowest 
or  most  fish-like  of  that  Order  of  Reptiles.  The  evidence  which  Sir 
Charles  Lyell  has  obtained  in  corroboration  of  that  afforded  by  foot- 
prints, of  the  existence  of  Reptilia  in  the  coul-formatioiis  of  Nova 
Scotia,  leads  also  to  a  reference  of  these  coal-tield  Reptiles  to  the  same 
low  group  in  the  air-breathing  vertebrate  classes. 

The  fossil,  above  described,  gives  additional  evidence  to  the  same 
pur|H)rt,  and  extends  the  known  geographical  range  of  the  Dntrachoid 
Reptilia  of  the  Carboniferous  epoch.  That  it  belongs  to  the  period  of 
the  coal -formation  is  shown  by  the  nature  of  the  matrix  in  which  it  is 
imbedded  ;  the  slab  of  coal-shale  containing,  besides  the  fossil  in  ques- 
tion, the  large  scale  of  a  Jlohptyckius,  This  gives  the  evidence  of  chief 
import  in  the  great  question  of  the  geological  ageof  air-breathing  Verte- 
farata.  As  to  the  pre<;ise  locality  from  which  the  portion  of  coal-ahole 
and  its  fossils  was  obtained,  the  noble  owner  of  the  unique  siK'cimen 
testifies  that  during  the  period  including  the  acquisition  of  that  spe- 
cimen, no  fo9.^iL*  from  extra- Britannic  coal-format  ions  had  been  added 
to  the  collection  at  Florence  Court,  and  his  lordship's  conviction,  from 
memory,  is,  that  the  sjiecimen  was  obtained,  by  purcbase,  from  a 
dealer,  with  other  fossils  from  the  Glasgow  coal-field,  at  Carluke, 
Lanark ;  that  the  other  fossils,  so  obtained,  being  of  recognizable 
carboniferous  Fishes,  were  labelled  and  placed  in  their  proper  drawers  ; 
whilst  this  small  and  ambiguous  specimen  was  placed  temporarily  in  a 
drawer  assigned  for  such  miscellaneous  objects. 

In  conclusion,  1  beg  to  repeat,  that  to  Prof.  M'Coy  belongs  all  the 

*  Op.cit.  pi.  I.  fig.  1. 

t  /A. "  FoiAilc  SAurier  u.  s.  w.  die  den  Ucberging  der  Icbthyode^fi  iM  den 
Larcrtvn  und  Krgkodilcn  bildea,"  p.  3. 
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nirrit  of  hAviug  first  detected  the  reptiliui  nature  of  the  subject  of 
the  present  oomiuuiucation. 

DESCRIPTION  or  THE  riGURB. 

Platb  11.  Rf  1.  Portion  of  a  ikuQ  of  ihr  ParoUtnckmM  Coiti,  «  Hitnrhoi^ 
fouU  allied  to  JrcMtpotaunu. 

12.  Foct&oaul.  26.  UaUr. 

21.  MuilUry.  37.  SquniOMl. 

22.  PrcmaiilUry.  73.  L«cr>BuU. 


FeBRiTARY  2,  1853. 

The  followiug  comiiiunicatioiis  were  read  :— 

Oh  the  Geology  o/o  Portion  of  the  Himalaya  Mountains 
near  SuHATnoo.     By  Majot  Vicary. 

[Commuftlcftted  ly  Sir  R.  I,  MurrkUon,  fXI.S.] 

Tub  section  vrhkk  AOoompuiie*  this  pAper  i«  ad  ApproxiiDAtion 
(irawu  uu  pAftW  from  memorTi  axmI  in  put  from  my  notes.  Tht 
lino  is  tAKcn  m  a  generAl  way  in  a  direction  fmni  $.W.  to  N.K.,  Aod 
dors  not  pretmd  to  be  very  exact.  DAviag  thus  prenuHd,  1  ihAll 
nttrnipt  to  desm>»e  the  rock  formAtioaBi  slartiiig  from  tha  noit 
ret^'H^  vii.  the  SiwAltc  Rftnge  of  hilU. 

No.  1  of  the  Sfction  xnarkji  the  old  IwAch  of  the  Tertwur  8e« 
whirl)  formerly  rovert-tl  Nortli-M'estern  India,  And  ia  coropoaro  of  a 
thirk  In^d  of  rounded  water-worn  bonldera,  which  i^rAduaUy  thm  o# 
towarda  the  piAina,  No.  '2  id  the  Siw&lic  RaiiKe  of  aandaCoBe  hiUa 
(Miocene  ?)  so  ably  deacribed  and  illustrated  by  rAleooMr  aid  Cautley 
in  their  *  Fauuo  Anliaua  Sivalensis.'  I  mav  here  add,  that  the  Mine 
BAitdstose  is  iiroluiigi*u  ui  a  north-wpsterly  direction  ri</  Kote-KADgra 

and  beyond  Jtunooo,  and  in  that  dirrctinn  ocrunir«t  a  much  greAtcr 
tperficial  area,  extending  cren  to  the  old  Fort  ot  Kotas  on  the  road 
from  Jtliun  to  Attoek. 

The  Pmjore  Vallev  (No.  3).  like  that  of  Dryrah  Dhoon.  b  filled 
to  A  fiTTtrat  di'pth  with  ruundrd  wntef'Wtira  IxiuUU'n,  iK'neatli  wliich 
the  biwalic  beds  are  iiioskeil.  At  Buddir,  Mind»tone  (No.  4),  not 
uidike  titAt  of  the  Siwalics«  appears  at  the  imrfare.  hut  I  hare  nerer 
CtHiud  fosailii  in  it,  and  eU  counoctiuu  with  the  Siwalic  bedj  is  <%ju- 
OTAled  bencAth  the  bouldcni  of  the  Piujore  Valley.  Hence  rise  the 
lower  ami  ouu*r  hilU  of  the  HimAk^Aa.  At  No.  -5  of  the  Sectson  wv 
runt  coufiued  stratA  of  variegAtcd aaAlea»  the  pre^ailiag  colour  being 
reil  aud  veUow  :   1  was  unable  to  detect  fooaib  of  any  kind  in  them. 

llir  KuMowlee  Kaiigr>  No.  6. — 1  hare  txacrsof  Twrn/rZ/tf  in  »omc 
cali^arrons  Aandf>toi»e  Inrds  near  the  entt  of  the  range,  aud  the  rocka 
in  many  pUn-s  appcAr  to  hAve  been  fabjeeted  to  the  action  of  heai» 
tboogh  I  wan  nnahlr  to  detect  any  igneous  rock. 

No.  7. — Ih-ftrentling  from  this  ranee  into  the  TalleT  of  tlte  Chota 
OllBlber  ritrr.  and  aIkiiiI  four  miles  Muirt  of  it,  n  h-rtion  foruii^l  by  ■ 
watereoumr,  ninuiug  at  right  anglca  to  the  range,  ia  rxpoaed,  ejihibiting 
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beds  inclined  (J0-70°  to  the  west,  with  a  north  uit]  south  itrik* 
(nearly),  composed  of  red  shales  thick  bedded,  with  bands  of  grpsom  ; 
then  a  bed  ofBandstone  about  '20  feci  thick,  full  of  cnlindrirAl  forme 
not  unlike  tlio  stems  of  the  larger  Algie;  then  blue  ahales  abounding 
with  AM(arte,  Twrritella,  and  many  other  forms  uot  vet  identi- 
^ed  :  I  alM>  ilrteclrd  soino  foMiil  liom-ji  in  this  bed.  Folfowini?  this 
watercourse  towards  the  CUota  Gunibcr  river  (and  towards  Subntlioo). 
thick  beds  of  the  same  shales  are  met  with,  rt-d  and  blue,  separated  by 
baoda  of  impure  limestone,  containing  the  »anie  species  of  foaails,  aad 
oocaiionally  fossil  bones  well-preserved,  but  very  difficult  to  extricate, 
owing  to  the  hardness  of  the  rock.  It  was  in  these  limestones  (hat 
I  first  detected  Sanrinn  hones  in  1847.  These,  and  all  the  beds  in 
the  valley  of  the  Gumber  rirer,  arc  in  great  confusion,  following  no 
general  arrangement,  oAen  perpendicular,  or  even  inclined  to  the  wc«t 
— overthrown  in  fact. 

Nos.  8,  9,  10,  &  1 1  of  Section. — Crossing  tlir  Chuta  GiimlKT  river 
at  the  base  of  the  Subathoo  range  we  find  varifgatrd  shales.  No.  8, 
tn  all  respects  similar  to  thost*  of  \o.  5.  and  without  fossils.  Con- 
tinuing the  ascent  towards  Subathoo  we  soon  cume  uf>ou  soft  crum- 
bling  bhte  shales,  containing  Mtarte  and  Ttirriteih  m  abundanct*.  the 
beds  dipping  to  thewmth-etutt.  Higher  up  the  hill  the  6rst  nummu- 
litic  bed  crvps  out,  and  is  about  80  feet  in  thickness.  Still  asrcndii^ 
the  aame  bluish  shales  are  repeated,  with  Attarte,  &c.,  having  a  thick- 
nets  of  about  600  feet ;  and  here  a  second  bed  of  nummulitic  riK-k  i» 
found,  al>out  jO  fett  in  thickness.  These  uumniuUtic  beds  ue  luaally 
of  a  Hofi  yellowish  rock,  pnHtiing  into  blue  or  bluiah-grey  in  the  more 
■ohd  [inrts.  Tlie  Nunmiulitcs  abound,  but  there  are  also  other  f>»iU 
sccompauying  tbeni.  of  which  1  was  unable  to  obtain  a  perfect  9[>eci- 
men.  Above  thia  bed  the  blue  shales  vrith  A$tari^t  &c.,  are  agnin 
found,  and  containing  also  foni]  bones.  These  beds,  alternating 
with  the  red  shales  and  bands  of  limestone,  continue  up  to  the 
Military  Station  of  Subathno;  hence  to  the  top  of  the  hill  above 
Subathoo,  and  about  800  feet  higbrr,  thick  bctU  of  rc<l  shales  occur, 
with  altcmnting  beds  of  a  hard  blue-tinged  siliceous  sanilslone. — nil 
dipping  at  about  30°  to  the  S.E.  The  red  shales  contain  foMil  bone^ 
the  sandstones  nothing  ;  the  latter,  from  their  hardness  and  solidity, 
mist  the  disintegration  which  so  rapidly  affects  the  abnlea,  and 
stand  out  in  strong  relief  from  the  south-wc«tefn  McarpmenC  of  this 
range  nf  hills.  Prum  tlie  heights  near  Kusaowlee  I  was  able  to  trace 
these  sdiceou^  sandstone  bauds  as  far  to  the  aouthward  aa  Naiin,  up- 
wards of  srTcuty  miles,  accompanied  bT  the  same  red  shales ;  and 
though  it  was  niit  in  my  fiuwer  to  visit  the  whole  of  this  line  to 
southward.  I  run  with  safety  state  that  the  formation  is  in  all 
the  same,  and  identical  with  that  of  Snbalhoo.  I  followed  the 
nnmmuhtic  beds  for  about  thirty  miles  trrndins  nr«rly  north  and 
south,  and  holding  the  same  character.  Beds  of  limoktnne  are  found  i 
ainonpt  the  blue  shales,  which,  in  fact,  imlm  gradually  into  th«ii^ 
and  tbe  fuasils  in  both  are  alike.  The  blue  shale  on  which  (he 
Quarter-guard  of  Snbathoo  stands  cnntjun.t  fnastl  bones  in  abundance  ; 
but  the  bones  are  ill -preserved,  and  it  is  most  difficult  to  obtain  any 
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in  a  staU  6t  for  identification.  SnuriaD  rt*ninius  are,  however,  plen- 
tiiul ;  I  am  not  90  sure  with  respect  to  Mammnlinn  remains,  but  aa 
the  specimens  are  in  good  hands,  I  hope  soon  to  settle  that  ]K)int. 

Crossing  the  ritlge  of  the  Subalhoo  Range,  and  moving  down  the 
north-eastern  slope  to  the  lower  road  to  Bojh,  the  red  and  bhie 

lies  are  again  met  witli,  and  in  a  cutting  to  form  the  road  I 
elected  some  fine  Saurinn  fossds  in  red  tsliale ;  this  place  is  about 
800  feet  lower  than  the  Nnmmulite  beds  at  Subathoo,  and  from  ibelr 
dip  I  hoped  to  hare  met  with  them,  but  though  I  found  the  shales 
with  their  peculiar  fossiU,  I  found  not  a  trace  of  the  Nummulites  ; 
neither  was  an  Bttentive  examination  of  the  hills  for  eight  miles 
farther  to  the  south-east  more  Huccessful.  I  was  unable  to  examine 
farther  in  the  line  of  the  dip,  but  I  may  mention  that  a  prolongation 
of  this  line  would  leave  Simla  eighty  miles  (or  more)  to  the  let\,  and 
that  in  moving  towards  Simla  from  the  most  northern  portion  of  the 
Nummulite  beds  visited  by  me,  viz.  from  the  village  of  Kukkur- 
huttee  near  the  Iron  Bridge,  by  which  the  road  from  Snbathoo  to 
Simla  crosses  the  Burra  Cumber  River,  a  fault  of  great  magnitude 
is  met  with,  and  the  Gumber  al  that  point  finds  its  way  at  a  low 
level  (about  2000  feel  above  the  ftea)  through  it.  The  fine  section 
exposed  at  this  place  exhibits  a  precipitous  face  of  dark  slates  and 
coarse  limestone  (No.  12)  with  vertical  beds,  and  devoid  of  fossils. 
From  hence  to  Simla,  eighteen  miles,  we  pass  over  hills  of  shales 
and  slates  with  coarse  limestone  beds  (No.  13),  and  Simla  itself  ii 
for  the  most  part  made  up  of  clay-slates  aiid  rude  limestone  beds  :  in 
all  tills  line  of  country  there  is  not  a  fossihferous  rock. 

It  Ls  interesting  to  observe  the  progress  so  rapidly  being  made  in 
our  geological  knowledge  of  the  Himalayas,  and  the  discovery  of 
Tertiary  fonnations  at  very  distant  points  along  the  range,  on  the 
westerly  slopes.  We  arc  now  acquainted  with  two  places,  remote 
from  each  other,  where  si/re  Nummulitic  Tertiaries  arc  found ;  m. 
far  to  the  southward  at  Chirra-Poonjee,  long  known  from  its  fossiU, 
published  by  Dr.  M*Clelland  in  the  Calcutta  Journal  of  the  Asiatic 
Society  of  Bengal,  and  at  Sulinthoo.  The  former  place  has  lately 
been  visited  by  Mr.  Oldham,  Geological  Surveyor  in  Bengal,  whose 
valuable  obsenations  hnvc  set  all  doubt  at  rest ;  he  assures  us  that 
the  rocks  of  Chirra-Poonjee  with  their  fossils  are  undoubtedly  Ter- 
tiary, a  fact  long  suspected  by  Indian  geologists.  A  specimen  from 
this  vicinity  kindly  given  to  me  by  Dr.  ilooker,  the  adventurous  and 
able  explorer  of  Sikkim,  is  a  grey  limestone  full  of  Nummulites; 
in  raineralogicai  structure  and  fossils  it  strongly  resembles  the  harder 
class  of  Scinde  nummulitic  rocks.  It  is  to  be  hoped,  now  that  a 
<we  geological  horizon  has  been  fixed  on  the  westerly  slopes  of  the 
Iliniiilayas,  that  our  geological  knowledge  of  these  mountains  will 
steadily  progress.  I  regret  that  ill-heaUh  mid  causes  beyond  my 
control  compelled  mc  to  leave  India,  and  prevented  me  from  following 
up  my  own  observations  near  Snbathoo  with  more  useful  effect. 
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2.  On  ike  Gold  Fields  of  Victoria  or  Port  Puiup. 

hy  0.  H.  Wathen,  Esq.,  Miuing  Etigtnerr. 

[Cunimaaioited  hy  P.  N.  Johfuon.  Eiq..  P.(i.S.] 

General  DcMcripHon,  Gf<iffraphiral  and  Geological. — A  rhntn  of 
mountains,  or  rntlirra  srrios  ot*  distinct  rangt^,  runs  round  tho  Houtb- 
t&stvru  comrr  of  Aiistniliii,  nenrly  fmmllrl  to  the  roast  Ijiir,  and  frt>m 
fifty  to  eijflity  mili-j*  from  tlir  wa,  forming  part  of  tlit*  inain  chain  of 
ihc  continent*  and  rising  at  its  highest  summit.  Mount  Koscinitko*  in 
6500  ft'ct  above  t)ie  w»n-levpl,  Thl**  mountain  chain  in  Victoria  con- 
sists of  clav -states,  mica-slates,  and  flinty  slates,  in  succesaivc  stcpi^ 
forming  collectircly  a  rvcurring  series  somewtuu  thus — 

Fig.  I . — Diagram  •kowing  a  Section  througk  HilU  in  the  Justralaam 

i^enefw. 

(li^^atait,  aw. 


The  ilatn  are  nearly  or  quite  vertical,  with  a  north  and  south 
•trike,  and  arr  intenrctt'tl  hy  Dumeroas  quartc-vrins.  niuiunt;  at  an 
■cute  anglt'  with  the  slates.  Vast  pUina  of  trap,  forminj;  hi^ii  tnhlr- 
hauU,  niu  up  to  the  hale  of  th«  mountaina  and  prohaMy  <  r 

lower  idupck.    It  is  in  tha  ralleys  and  guUiea  of  tneae  uiuun 
not  very  far  from  their  juuctiou  with  the  liiiqwii  plains,  that 
rich  depofiitH  of  gold  are  found.     The  aurilmui  iBstricta  are  coi 
inonlv  broken  hy  d^-p  valleys  and  pn-cipitons  *teep*.     The  hills 
thickly  forested  ;  the  *ioil  ]K>or  and  fcnTclly,  and  Lhr  surface 
with  angular  frAginrnts  of  white  qiiarti. 

GvU-Jieftit. — Gold  has  bcvn  found  at  several  points  rraioCe 
each  other  along  this  xoneof  moontaina ;  hut  incomparably  the  ricl 
dtpoaiti  hitherto  u(>ened  in  the  Ooloay  of  Victoria,  and  indeed  in 
aatira  continent,  arc  those  of  Ballarat  and  Mount  Alrxandcr,  tl 
lattrr  &r  excttiliiij;  thr  farmer  in  extent  and  richneaa,  while  ctvn 
formiT  ia  Mid  by  Califoniian  mim'rs  to  sur]>aai  in  riehocM  and  y 
all  tliat  thrv  have  witm-AMMl  iu  lliat  rc^on  of  pohl. 

Mount  Alejtamler  pufd-/ieU. — Mount  Alrxaudrr  lira  in  latitodr  37*^ 
South,  longitude  lit'  '2{t'  East,  and  is  about  7^  miles  norlh-wtiit  of 
Mrllxjumi*.  It  vnu  named  by  the  tint  e\plorrni  Mount  Uyn^.  and 
is  thus  disciucuiahed  in  many  maps.  It  is  a  rocky  rranitir  mountain, 
with  a  ni<Q^flattei>ed  outline,  towering  some  hundreds  of  lipet  ahuv« 
tlu-  sunnuit*  of  the  forested  ranees  of  ibOe-rooka  whidi  fummnd  it» 
and  of  wltich  it  b  the  centre  and  Dorieuft. 

Th«  enoTBWM  amount  of  gold  which  this  district  has  yitldiHl  ha» 


1853.] 


WATHEN — GOLD  FIBtOS  OP  VICTORIA. 


75 


chiefly  been  derivi'd  from  two  valleys  with  their  lateral  gullies  and 
ravines.  These  valleys  are  known  by  the  names  of  the  streams  or 
•*  creeks  "  that  run  through  them.  One  of  these.  Forest  Creek,  takes 
its  rise  iu  Mount  Alexander  itself;  the  other.  Fryer's  Creek,  has  ita 
souri*e  in  the  high  and  broken  ranges  of  slate  that  environ  the  Mount. 
Both  Crt*ek8  are  tributaries  of  the  River  Loddon.  The  workings  ex- 
tend five  or  six  miles  nh»ng  the  valley  of  Fryer's  Creek,  and  about  ten 
Along  that  of  Forest  Creek.  At  Fryer*s  Creek  gold  has  been  found  in 
hu^  Quantities  (teneath  the  bed  of  the  stream,  near  its  source,  in  the 
uphind  gullies.  Forest  Creek,  on  the  contrary,  appears  to  grow  barren 
as  it  (ipproaohes  the  higher  CTanite  eounlry,  where  it  originates.  On 
the  banks  of  the  River  London  gold  is  found  in  small  (juantities, 
lodged  in  the  erevicea  of  the  rocks,  but  no  large  deposits  have  been 
met  with  on  the  river,  and  even  the  stream  into  whieh  Forest  Creek 
runs,  though  itself  only  a  feeder  of  the  Loddon,  proves  far  less  rich 
than  Forest  Creek  and  its  mountain  atilucuts.  In  short,  it  would 
seem  that  the  gold  had  been  arrested  in  the  small  mountain  mvines 
and  gullies,  and  was  never  washed  down  to  the  large  streams.  Auri- 
ferous sands  on  river-banks  or  in  alluvial  plains  are  unknown  in  the 
Colony.  When  within  12  inches  of  the  surfac*,',  the  gold  is  disse- 
minated in  ft  quartzose  gravel ;  when  found  at  lower  depths,  it  is 
almost  always  luibfiiiied  in  clay,  usually  of  a  very  tenacious  kind. 

Ba/hrat  'gold-Jirld.—'Vh^  Bollarat  gold-field,  which  is  about  fifty- 
6ve  miles  north-west  of  Geelong  and  Port  Philip  Bay,  lies  at  the  junc- 
tion of  the  slates  with  the  trappean  country,  about  seven  miles  from 
an  extinct  and  now  forest-grown  volcano,  known  as  Mount  Boninyong. 
A  second  similar  black  volcanic  mount  rises  out  of  the  slate  ranges, 
about  ten  miles  due  north  of  Bonuiyong.  Granite  crops  out  in  small 
.patches  between  the  two  Mounts. 

Thifl  auriferous  tract  is  united  to  that  of  Mount  Alexander  by  a 
Buccession  of  similar  dark  forested  ranges,  rough,  rocky,  and  sterile, 
rtrewn  over  with  nnnrtz,  and  consisting  of  the  same  series  of  mica- 
ceous, tiinty,  and  clay-slates. 

Volcanic  trad. — At  the  western  base  of  these  sombre  hills  lies  a 
large  tract  of  the  most  fertile  ami  beautiful  country — the  garden  of 
Auatraha  Felix, — the  rich  soil  of  which  is  the  product  of  decomposed 
lava.  These  park-like  plains,  sprinkled  over  with  groups  of  trees, 
are  diversified  by  numerous  domelike  lava  hiUs,  without  trees,  but  of 
the  richest  verdure.  1  have  counted  no  less  than  24  of  these  re- 
markable bold  hills  from  the  summit  of  one  of  them.  Tlie  south 
and  east  sides  are  commonly  steeper  than  the  others.  They  are 
usually  flat  at  the  top ;  but  in  one  of  them,  which  I  named  Mount 
Lyell  after  the  illustrious  geologist,  there  is  a  small  crater,  which 
bad  the  reputation  of  being  fathomless,  but  which  I  found  to  be  in 
fact  about  50  feet  deep,  consisting  of  an  upper  cup  or  crater  about 
15  feet  in  diameter,  contracting  below  into  a  narrow  rocky  shaft  or 
well,  30  feet  deep  and  3  or  4  wide.  Tlie  freshness  of  the  traces  of 
the  flow  of  the  lava,  which  is  of  a  soft  and  perishable  kind,  indicates 
that  the  epoch  of  igneous  action  cannot  be  very  remote.    iVltogcther 
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thii  volcflnin  rcfoon  fonnB  a  most  intercstiAg  sabjpct  for  gtological 
research  aud  spi'culAtion. 

Quarts  rrifis. — The  setlimpiitary  vk\*  are  trarersed  by  Dumeroua 
veins  oi'  quartz,  almut  .'i  feet  wi(l(%  of  unknown  length,  in  aoroe  di* 
stricU  de»ceuding  to  an  uukuown  depth,  in  othera  not  more  than  3  or 
4  feet  deep.  These  veins  or  dvkes  nm  \.  and  8.,  or  N.N.E.  and 
S.S.W.,  and  always  make  an  nctite  nni^le  with  the  laminae  of  the 
slates.  They  wem  to  he  the  original  matrU  of  all  the  gold  found  in 
the  vallevs  and  creeks,  llie  quartz  is  often  int4T»ected  by  manr 
jointA  and  narrow  Assures,  filled  with  a  red  ferruginoiu  earth,  in  whien 
particles  of  gold  are  <listieminateil.  Gold  is  abo  found  implanted  in  the 
quartz  itaelC  and  attached  to  the  tfides  of  its  ca^tiea.  Thecie  aariferoua 
reina  were  discovered  and  wrought  before  the  alluvial  gold  depocita  or 
"  Di^ngs ;"  and  a»  they  were  worked  with  profit  by  the  rude  means 
at  the  command  of  the  untrained  diggera,  they  would  doubtless  well 
repay  those  who  may  o^>rrate  upon  them  with  all  the  appliancea  of 
mtKleni  European  mining.  «o  w>on  as  the  existing  social  exdtemcat 
shall  have  suusided  and  wages  shall  have  falleti  from  their  present 
ettravsgant  height.  The  first  gold-working  in  the  Colony  was  on  a 
quartz  vein  running  through  one  of  the  trappean  plains  so  common 
in  this  country.  The  auriferous  quartz  u  not  milk-white,  but  baa  a 
delicate  yellowish  colour,  and  a  wavy  lustre.  That  which  is  much 
broken  and  fisaured  appears  richer  than  the  more  hard  and  fiolid. 
Sometiinea  large  bouluere  of  quartz  arv  found  deep  beneath  the  sur- 
faee,  in  the  midst  of  auriferoua  clay  ;  but  it  ia  remarkahir  that  in 
auch  caaea  the  quartz  lM)ulders  rarely  or  never  contain  gold,  howetvr 
rich  the  eUy  it  lies  in  may  be. 

These  quartz  veins  appear,  as  already  said,  to  be  the  original  seat 
and  matrix  of  the  gold.  Tin*  slate  rocka  having  midergone  continual 
degradation  dunng  the  lapse  of  ages;  the  quartz  reins  aL«o  have  auf- 
fered  decay  and  disintegration  when  tlieir  enclosing  walU  no  lonnr 
existed ;  tne  joints  and  fissures  in  tlie  veins  uf  course  aiding  the  a^ 
structive  proce?«<.  nence  thi'  gold  dtsHeiniuated  in  their  mass  became 
liberated,  and,  together  with  the  nuiteriaU  of  the  quartz  veins  and 
slate  rocks,  were  washed  down  into  the  KuUica  and  creeks,  where  the 
latter  formed  the  beds  of  clav,  gravel,  jcc,  now  found  in  t)ir»e  d^ 
preasions,  whiUt  the  particjca.  grainy  and  nuggeta  (or  penitea)  of 
the  prerious  metal  by  their  own  weight  deacmded  to  the  loweat  of 
the  penneahle  l>ed«  and  into  the  chinks  and  cavittea  of  the  alate  rocka 
beneath,  forming  the  "pockrin"  of  the  miners. 

Mode  in  wkiek  tkt  Gold  i»  lUfw^Uni. — ( H^casionally  the  gold  gruiM 
are  seen  strewn  on  the  top  of  the  soil.  Sometimm  they  lie  ^0  ftcc 
beneath  the  surface,  and  may  also  be  met  with  in  other  localities 
at  every  intermediate  depth.  The  "  Digging* "  nuiy  however  be 
conveniently  cbuned  into  two  di%'ision9 :  fir*t,  "  Surface  Workinea ;  '* 
aerond,  "  iSt"  or  "  Hole  Workings."  In  the  first  the  gold  is  either 
found  lying  on  the  surface  or  <much  more  oommonm  is  diffuacd 
through  the  ffrarcUy  soil  to  the  depth  of  6  or  l2  inches,  beneath* 
which  is  usually  a  stiff  red  clay  contaiuiug  little  or  no  gold.     Tlicae 
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deposits  are  commonly  on  the  sides  and  creota  of  hills  adjoining  rich 
g:uJlic3.  The  spcond  or  deoper  class  of  workiugg  consists  of  pita  or 
"  holes  *'  from  3  or  4  to  'J5  nnd  even  30  feet  dc'ep.  la  these  deposits 
the  gold  is  almost  always  inthedded  in  a  stlft'  clay.  When  any  spot 
13  rich  on  thfi  surface  no  gold  will  be  found  immediately  hencatn,  and 
tice  versd  when  rich  below  it  will  yield  nothing  on  the  surface. 
These  deeper  or  Pit  Workings  are  of  three  kuids  :— 

1.  Id  the  channel  of  an  auriferous  creek,  at  points  where  the 
stream  is  impeded  by  bars  of  vertical  slates  traversing  the  valley, 
gold  is  oAcn  found  by  sinking  through  the  alluvial  mud  and  earth 
down  to  the  rocky  channel  beneath.  Here  the  gold  is  lodged  in  a 
grey  clay,  which  fills  the  chinks  and  fissures  of  the  slate  rock,  whence 
the  miners  extract  it  bv  means  of  knives,  spoons,  shears,  or  any  other 
tool  they  can  meet  with.  Where  the  bed  of  the  stream  expands  into 
an  alJuvial  fiat,  the  auriferous  deposit  will  also  increase  iu  width. 
Such  was  the  first-worked  **  Golden  Point  **  of  Mount  Alexander,  a 
local  expansion  of  the  bed  of  Forest  Creek.  If  it  should  happen 
that  the  existing  Creek  has  \e(i  its  original  channel,  the  run  of  the 
gold  deposit  then  (piita  the  modem  Creek  and  follows  its  ancient 
channel.  These  workings  in  the  beds  of  creeks  are  commonly  from  3 
to  10  feet  deep.  They  were  the  first  undertaken  at  Mount  Alexander. 
The  deposits  are  richest  at  points  where  the  stream  htm  been  im- 
peded in  its  course,  either  by  frequent  sinuosities  or  by  being  crossed 
by  a  bar  of  slate  as  ab'eady  mentioned. 

2.  A  second  kind  of  deep  auriferous  deposit  is  met  with  in  the  dry 
gulUes  which  descend  from  the  higher  rouges  to  the  main  valleys, 
generallv  with  a  gentle  inclination,  from  a  quarter  of  a  mile  to  a  mile 
in  lengtK.  These  gullies  in  some  spots  are  narrowed  by  the  con- 
verging hills  aud  sometimes  expand  into  open  slopes  or  fiats.     Here 


Fig.  2. — Section  through  a  Gulty,  showing  the  ordinary  width  of  the 
Auriferous  Deposit. 

Bed*  of  red  »nd  rello*  cUyt,  owr- 

Ijing  thr  BurifenmB  depout.  g|,^^  „ 

V , ■   "hok." 


SlAtc-rock. 


the  gold  is  commonly  found,  at  from  10  to  20  feel  beneath  the  sur- 
face, in  a  reddish  or  yellowish  clay»  lying  either  upon  the  fundamental 
rocks,  in  the  chinks  of  the  vertical  slate,  or  else  upon  a  thick  tenacious 
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white  or  yellow  cluy,  known  by  the  minpni  as  "  the  Pipe  Clay 


This 


of 


lepth,  and  sometinm 


sometimra 
perceptibly  into  tbe  vertical  laniiuaeol  sollinicaceoufl  elate.  In  some 
of  tbe»c  piiUics  tbi-re  is  a  contiDUoua  line  of  workingit  half  a  mile  in 
length.  Tbe  richest  ileposit  is  always  found  in  what  apfieam  to  b« 
the  ancirnt  rkanttel  or  bed  of  the  gully,  where  thr  op|K>site  slope* 
of  the  rocky  foully  meet  dH*p  beneath  the  overlying  atmta  of  eraTcl 
and  clav.  The  breadth  of  the  area  which  yields  gold  is  uaualiy  not 
more  than  a  few  fwt,  rarely  if  ever  more  llian  a  ft'w  j-anls.  The 
superior  Htrata  clearly  owe  tlieir  origin  to  running  water.  They  dif- 
fer much  in  coni|:M>:*ition  in  different  l<M->alitiefl.  They  mar  be  hanl 
or  8ol\ — may  coni^ut  of  tenacious  clay  or  of  sandy  grarel.  \S'heA 
first  turned  up  they  almost  alwa}^*  are  of  some  bright  hue  of  red,  vel- 
low,  or  white  ;  but  this  soon  fades  away  on  exposure  to  the  air.  ft  is 
remarkable,  that  these  gtillic!)  are,  witli  scarcely  au  excepliuu,  uu  the 
ith  bide  only  of  the  valley. 

Tbe  third  kind  uf  dei'ti  workiniT)  are  thow  on  Um  Adea  aud 
Vrests  of  the  low  rounded  lulls  or  acclivities  at  thr  ndM  of  the  auri- 
ferous gullies.  It  oflen  bap^teos  that  the  width  of  an  aurifcroits 
gully  is  contracted  before  it  fatU  into  the  main  valli^y  by  spars  from 
the  lateral  hills  which,  protniding  from  either  side^  form  •  kind  of 
gateway  to  the  gidly.  In  Kuch  localities  the  gold  drpoail  was  found 
to  continue  across  the  gully  up  to  the  foot  of  these  codomig  hitU, 
and  thence  up  their  sides  to  the  rounded  cre^t,  wiirrr  the  rich  field 
commonly  ceases.  In  tbe  gully  below,  the  gold-bearing  deposit  may 
be  at  a  considerable  depth.  At  the  ere»t  of  the  hill  it  will  also  be 
deep;  hut  intermediately,  at  the  foot  of  the  hill,  the  "holes'*  will 
be  perhaps  only  2  or  3  feet  deep,  or  th<-  gold  may  in  this  intervening 
space  be  scattered  in  the  surface  gravel ;  so  that  a  section  throygh 
the  hill  and  gully  below  would  exhibit  the  gold  deposit 
thu»— fig.  3. 


Fig.  ^.•^Settiom  thrvuyk  an  Jyri/erxmt  Onlly  and  exmiiyuous  ITiiU. 


ADMtel 


f«4.  |«tt*«.  m4  «MM.  !•  Wv^ate  Mk. 


The  allnrial  strata  on  the  ndes  atul  tops  of  lltesc  hills  hare  a 
MOOnl  ccnUbrmtty  to  the  present  aoHace,  hut  are  extremely  irregn- 
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Inr,  so  thnt  two  pits,  a  few  yarcl3  apart,  may  present  two  totally 
diflerent  sections ;  as  though  the  beds  had  been  ueposited  by  means 
of  strong  coiiHicting  eddies  and  currents.  They  consist  sometimes 
of  stiff  red  and  yellow  clays,  like  those  in  the  gullies ;  but  there  also 
frequently  occur  beds  of  a  very  hard  reddish  concrete,  composed  of 
quartz  and  filate  pebbles.  At  Ballarat  large  boulders  of  quartz»  2  or 
3  feci  in  diameter,  were  found  imbedded  in  the  aiiriferous  clays,  and, 
more  rarely,  detached  masses  of  a  conglomerate  of  fragments  of  lava, 
trap,  and  quartz,  imbedding  rounded  pieces  of  gold.  At  these  work- 
ings the  nch  "pockets"  of  gold  were  commonly  associated  with  a 
bluish  clay,  running  in  irregular  veins  and  patches.  So  rich  was  thi:» 
clar,  that  9  lbs,  weight  of  gold  have  been  taken  from  a  single  tin- 
dishful  of  it,  about  14  inches  in  diameter  and  5  or  ti  inches  deep. 

Enormous  amounts  of  gold  have  been  taken  from  some  of  these 
rounded  alluvial  hills.  The  yield,  however,  is  nut  so  unifunn  as  in 
the  gullies ;  a  rich  spot  and  a  barren  may  otten  lie  close  together. 
In  these  deposits,  as  in  those  of  the  dry  gullies,  the  gold  is  usually 
imbedded  in  red  or  yellow  clays,  lying  immediately  on  the  funda- 
mental slates,  or  on  the  "pipe-clay.'*  When  the  gold-yielding  clay 
lies  on  the  rock,  small  lumps  or  nuggets  of  gold  will  sometimes  slip 
down  between  the  vertical  elates. 

In  conclusion,  the  methods  of  separating  the  gold  from  the  gravels 
and  clays  are  the  same  as  those  used  elsewhere  in  New  South  Wales 
and  California,  and  vary  of  course  according  to  the  means  at  the 
command  of  the  miners*. 


k 


Febkuary  2'K  1853. 

James  Bright,  Esq.,  M.D.,  David  Torbes,  Esq.,  ami  Joachim 
Ott^  Esq.,  were  elected  Fellows. 

The  following  communications  were  read  : — 

I.  On  Me  Skin  o/  the   IcHTHYORAunxis.     By   Henry   Coleh, 
Esq.,  F.G.S. 

[Plate  V.] 

Some  years  ago,  1  had  the  opportunity  of  collecting  a  number  of 
Saurian  remains  from  the  Lias  quarries  on  the  line  oi  road  between 
Tewkesbury  and  Upton-upon-Severn  ;  but,  not  having  leisure  at  that 
time  to  arrange  them,  I  packed  them  up  without  cleaning,  hoping  I 
might  be  able  hereafter  to  ei£flniine  them  more  thoroughly  and  care- 
fully. About  eighteen  months  since,  when  scraping  the  clay  from  a 
vertebra  of  one  of  these  Ichthyosauri y  I  noticed  a  number  of  minute 
black  points.  On  looking  at  them  through  a  micro.scope,  I  was  much 
ftruck  by  their  resemblance  in  form  to  teeth  ;  and,  on  placing  a 
fragment  of  the  layer  of  cnrbonaceous-looking  matter  with  which  the 
vertebra  was  partially  invested,  under  the  microscope,  it  appeared 

*  [Besides  the  Ballarat  and  Mount  Alexander  gold-fields,  "  diggings  "  have  l>ccn 
opened  at  Mount  Blackwood  and  on  the  Moorabool  River,  near  Ballarat;  on  the 
Plenty  and  the  Yarra  Yarra  Rivers,  N.E.  of  Melbounie ;  on  tlic  Mitta  MItta  RlTer 
and  Laki!  Omea,  in  the  N.E.  part  uf  the  Colony ;  a&  well  an  at  several  pointa  along 
the  eartem  portion  of  the  Boundary-line  between  Victoria  and  New  South  Wales. 
— Bd.] 
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like  A  portion  of  (he  "  boiitr  bod  '*  found  at  the  hunt  of  the  Lisa  at 
Cooinbo  Hill.  Shortly  afivt  thitf,  1  happened  to  bt;  iii  the  garden  of 
a  foMil  collector  at  Cheltenham,  where  there  vrns  a  moss  of  Saurian 
bones  which  had  been  for  several  months  e\uo8ed  to  the  weather,  and 
in  the  crevices  of  which,  a  black  kind  ol  matter  had  appareuOjr 
collected,  lender  the  microscope,  this  appeared  precisely  ttimtlar  to 
that  wliich  I  had  noticed  in  my  specimen.  Owing  to  absencr  from 
England  and  other  circumstances,  it  was  long  before  1  had  the  oppor- 
tunity of  examining  my  other  snecimens.  On  doing  so,  I  found  I 
had  portions  of  three  individual  Mthyotauri  which  exhibited  the 
same  appearances.  Some  of  the  bones  had  a  partial  inreatmrnt  of 
this  subfitance,  resembling  in  colour  and  thickness  a  coating  of  black 
cloth.  As  1  knew  no  one  who  had  such  an  extensive  and  accurate 
knowle<Ige  n(  minute  organisms  as  IVofesjior  (juekett  of  the  Loodoo 
College  of  Surgeons,  I  fiirwunlwi  some  fragtnrntsi  to  him,  mefcW 
stating  that  "  tliev  were  fuiuid  on  cleaning  ftissib.**  As  he  had  nerer 
seen  surh  like  betore.  and  liaving  only  small  detached  fragmenta  for 
exainliwiiiun,  he  could  tH)t  at  6r»t  give  a  decided  opinion  uj»on  them  ; 
but  upuu  uty  .tubmittiug  to  hint  more  perfect  specimens,  and  giving 
him  an  account  of  how  they  wrrc  nrorurod,  his  opinion  fnUy  coincided 
with  mine,  that  they  had  formed  a  }Mirt  of  the  integument  of  the 
Jektkyoaonrtts,  Through  his  kindnei>!i,  1  hare  had  aamt  of  the 
imeiu  delineated  bv  one  of  the  practised  artiata  cnployed  at  the 
cge  of  Surgeons.  (§ec  Plate  V.)  The  outlines  have  been  carefully 
and  accurately  traced  by  means  of  the  camera  lucida»  and  an  iiispcc* 
tion  of  the  figiirc*  will  give  a  better  notion  of  the  forms  of  the  utinute 
bodies  composing  the  carbmukceous  layer,  and  of  their  relative  aiac, 
than  any  description  could  eonvry. 

In  the  Ikest  preacrred  H]}ecimena«  this  thin  layer  nf  black  subataitee 
(which  appears  to  be  all  that  remains  of  l)i«  skin,  and  waa  poaaibly 
itx  external  tK)rtion)  consists  of  thcM*  minute  bodies  confusedly  maased 
or  felted  together  in  the  interior  of  its  substaueo,  whilst  nn  its  external 
surface  they  are  more  free  aod  separate,  and  exhibit  the  krgnt 
forms.  In  such  Bi>ecimeua  it  is  very  difficult  to  detach  them  Rngl^a 
am)  I  have  been  able  only  to  g«(  them  isoUted  when  I  hey  havr  l»rm 
arpuratrd  front  tlie  maM  and  diaarmioated  through  tlie  surrounding 
aand  and  clay,  and  it  is  in  stieh  casci  that  the  brokcn-off  poiota 
rxhibit  the  toiith-like  appearance  abore  alluded  to.  When  grouped 
li»gvthrr  on  the  fnirfacr.  they  appear  like  hairs  or  fpinM;  but  when 
detached,  by  their  short  and  generally  tlattenrd  ahapea,  they  approx- 
imate more  nearly  to  todca. 

Aa  reg*i^s  their  atructuiv,  each  tut  these  minute  bodict  is  compoaed 
of  a  cortical  ami  medulhur  ?  portion.  The  present  oooditaon  <m  the 
cortical  portion  in  a  black,  opaque,  carbonaceous  sabsUiioe,  which 
■MMUS  to  have  hern  oriKinally  a  hollow  body,  aod  by  tufampMnt 
mflltration.  carbonate  of  hme  seems  to  hare  formed  what  may  be 
called  it»  mrdullan*  portion  or  core.  (Srr  PI.  V.  figa.  6,  7,  S,  Jke.) 
This  bist  m  soluble,  with  rffer^  esirence,  in  ddutr  acids,  while  the 
former  ts  unaffectrd  by  these  ageutai,  or  bv  lifpior  potaasK. 

U'hether,  therefore,  these  bodies  should  be  classed  with  sphmi 
hairs,  or  Maalca»  it  might  be  difficidt  to  determine,  and  indeed  thtrt 
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uv  as  many  points  of  dissimilarity  as  of  resemblauce  to  auy  of  these 
stractures.  From  the  great  approximntion  of  the  IckihyoMurut  to 
the  Ichthyic  form,  as  particularly  evidenced  in  its  general  contour 
and  its  biconcave  ^erteDree,  it  need  be  no  matter  of  surprise  to  find 
a  structure  analogous  to  scales  in  this  animal.  And  when  we  regard 
the  strange  and  anomalous  coverings  of  the  Fishes  of  the  Palseozoic 
period,  we  might  be  led  to  expect  that  even  in  animals  of  a  Inter  ffira, 
there  should  be  a  great  departure  from  ordinary  types,  anil  a  blending 
together  of  the  peculiarities  of  diverse  structures.  Although,  then, 
none  of  the  usual  tegumentary  appellations  seem  to  me  strictly  appli- 
cable, I  am  not  disposed  to  offer  another  to  the  overburthened  list  of 
scientific  names,  but  would  prefer  calling  these  bodies  tttifortn  or 
brixtltj  scalet. 

I  am  not  fthli-  to  offer  anv  satisfactory  conjecture  as  to  what  was 
the  real  condition  and  complete  structure  of  the  integument  of  the 
living  animal.  Tlic  brief  notices  by  Dr.  Buckland  and  Professor 
Owent.  with  the  slight  addition  to  our  knowledge  on  the  subject 
which  this  paper  professes  to  offer,  leave  much  further  information 
to  be  desired,  and  a  large  scope  for  future  research. 

In  two  uncleaned  masses  of  the  bones  of  Ple»io*aurit  I  have  not 
succeeded  in  detecting  any  analogous  structure. 

I  have  been  rather  diffuse  in  the  detail  of  the  circumstances  attend- 
ant on  tlie  discovery  and  identification  of  these  minute  structures, 
partly  because  I  wished  to  ob^'iatc  auy  conjecture  that  they  might 
be  merely  accidental  extraneous  bodies,  and  partly  because  tliey 
furnish  an  instance  of  the  importance  of  not  overlooVing  apparently 
insigni£cant  objects,  and  suggest  an  argument  for  the  more  minute 
investigation  of  the  material  in  which  fossils  are  found  imbedded. 

I  may  add,  that  by  the  courtesy  of  Mr.  Waterhousp^  of  the  British 
Museum,  I  inspected,  with  him,  many  Sauriau  bones  in  that  Institu- 
tion, but  we  found  they  had  been  so  well  cleaned  that  no  traces  of 
the  skin  could  be  discerned.  I  met  with  no  better  success  among 
the  large  specimens  in  our  own  Museum,  but  in  a  small  IrkthynsaurHS 
from  Lyme  Regis,  presented  by  Sir  II.  Dc  la  Beche,  a  considerable 
portion  of  the  skin  exhibiting  these  peculiarities  has  been  preserved. 

Mr.  C.  Moore,  of  Ilminster,  has  also  kindly  communicated  some 
fragments  which  show  sufficient  elements  of  a  similar  structure,  to 
satisfy  Prof.  Quekett  and  myself  of  the  presence  of  these  bodies,  but 
as  they  occur  in  hard  limestone,  they  cannot  easily  be  detached,  or 
very  readily  recognized.  Still  more  recently,  Mr.  Gough,  of  Kendal, 
has  sent  me  portions  of  the  skin  of  an  IrhthyMmtnm  in  his  collection, 
which  display  these  forms  very  perfectly  and  distinctly. 

DESCRIPTION  OF  PLATE  V. 

Fig.  1,  Stibrrrtcbril  bone  of  lehihyoaaunu  (one  of  the  wedgc-boncs  of  the  cenrical 
Tertebrac),  partUlly  coated  with  the  remains  of  the  akin.     Nat.  itze. 

FJg.  2.  A  |«tch  from  the  lower  left-hand  comer  (*)  of  Fig.  1 ;  seeit  by  reOected 
^ht ;  magnified  2.*)  diaraeten. 

Figi.  3.  4,  5.  Setiform  K^ales  ;  seen  by  reflected  tight ;  magnified  50  diameten. 

Pip.  &-IX  Setiforra  scales,  seen  by  transmiued  light  ;  showing  more  or  less  of 
the  romponent  elements  of  their  structure  ; — fig.  fi,  ttiagnified  100  dia- 
meters ;  figs.  7-13»  magnified  45  diameten. 

t  nridgcwaterTreatiie.Tol.ii.  p. 22 ;  and  Traoi.  Gcol.  Soa  Ser.  2,  vol.  Ti.  p.  199  tt  «cq. 
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2.  Oh  the  Geology  o/" Quebec  and  \t$  Environs. 
By  J.  J.  BiGSBY.  M.U.,  P.G.S.,  Mem.  Aaier.  Pliil.  Soo.  Philadclphw. 

[Platk  VI. ] 

Qdebcc,  with  iu  enriroDii,  prpsenU  an  iustructivc  field  of  inrccti* 
gatioii  to  the  geological  student  in  its  abundmicc  of  »atur*l  arctioM 
of  the  rarher  palainotr  strata^  and  particularly  in  its  lunplr  drvrlop- 
Tncnt  of  ihf  "  Iliidwn  Hivcr  (Jrotip"  of  the  StAtc  of  New  York. 
We  have  hen*  also  very  iuterehting  deposits  of  thcgUrial  prricMl*  ;  but 
uf  them  I  tfhall  not  Ti\\v^  in  this  pu|>cr— hnvinf;  litilu  tu  add  to  the 
atatfmi'nt»  of  Sir  Charles  Lyell.  Prof.  Kmoiunstt,  and  Capt.  Bayfield,  fl 

Topography. — The  city  and  fortreiw  of  Quebec  crown  the  Uifij  V 
bluff  At  the  N.E.  end  of  an  oWated  tract,  that,  rising  Uke  an  ialatul 
(which  once  it  waa).  a  few  binulrcd  feet  above  the  geDcral  aurikce. 
fonna  the  north  shore  of  the  liirrr  St.  Lawrence  for  7|  miici  aoutb- 
westwards  (up-stream).  ^ 

Thifl  tract  n  rather  narrow,  and  is  highest  in  the  mi<hUc  aiid  abovt 
Quebec.  Its  gentle  undulations  are  ccnerrd  with  woods  and  &nnt* 
While  on  the  \.\S'.  it  dtps  by  sluirt  ledger  and  gnuny  strrpa  into 
low  meadows  a  mile  or  more  broa«l,  to  aMTud  again  by  earthy  cbclrta 
into  the  neighbouring  mountains;  its  S.K.  flank  cnnsiiiU  of  rocky 
cliffs  and  slopes,  rarymg  from  50  to  370  tVet  in  height^  and  otct- 
loukiug  the  St.  Lawrence.  The  l'p[>er  Town  uf  Quebec  stand*  on 
the  bInO'ju.Ht  mentinnt'd,  and  the  Lower  Town,  ut  its  httar,  on  made 
ground,  henig  *2Ui  ynrils  ni  >;rt-Htot  breadth  m  Kue  wins  la  Fort. 

The  ntihtary  wurkit  eucloMng  thf  I  p[*er  Town  are  alK>ut  'Jj  mdcs 

ce  oei 
of  Abraliaiii 


in  circumference  ;  their  principal  face  ocing  S.W.  toward*  the  Plaiiu 


Cape  Diamond  liaM  hij^r  thao  any  other  part  of  the  bluff  or 
promunton.  )>y  .'*0  or  60  feet»  and  overlooks  a  contracted  part  of  the 
St.  Lawrence  from  an  eleration  of  372  feit.  It  is  ab«olut4-1y  jnfr- 
pendicidarin  moat  places,  and  hare.  Prom  the  highest  parts  of  tJiia 
Cape,  the  ground  on  which  the  t  ppcrTown  standi  shrlTca  genii? 
downwards  towards  the  N.W.,  as  far  as  a  steep  called  **CV>tr«a  tic 
G<MieTieve/ '  where  a  nearly  peqM>ndicuUr  dcaccut  takes  pUee  o(  mott 
than  100  feet. 

The  pictnrmaue  headland  nearly  o}>[io«te  to  C^^ie  DianHi»d  on  the 
Mjuth  side  of  the  lUrer  St.  Lawrence  ia  Point  Levi.  For  ^00  fetl 
from  the  level  of  the  beach  it  is  a  ahattered  cliff,  and  then  riaes  as 
bigli  an  Ca)M*  Diamond  io  a  ffnuay  dope. 

Frum  Point  Le^i  downwards,  for  fourteen  miles,  high  cliffii  urerail 
along  the  wmth  bank  of  the  Hut;  but  the  o]i|iueute  or  north  bank 
is  in  tahtses  and  broken  ateepa. 

Tlie  country  aouth  ot  the  St.  Lawrence  maintiuiia  for  ntany 
in  all  directiona  the  elevation  ob«enrcd  at  Point  Levi.     It  ia  a  ! 
nuduUtiug  plain  of  woods  and  farms,  trarfraed  at  interrals  by  low 
ridges  of  almost  naked  rock. 

*  Iniha  sceonpaajriaf  map  tb«  «strst  ot  Um  ftadat  deposits  is 
UHlasd,  froM  my  own  obaerraliooa. 
r  tnmom,  Ccobfy  oi  New  York  State,  |k  I2S. 
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From  Point  Levi  upwards,  the  south  bank  of  the  river  is  eitlier  a 
line  of  rockv  cliffs,  or  steep  earthy  slopes  ovcrlookiiig  strips  of  bench. 

The  nortn  side  of  Quebec  Basin,  although  marshy  and  low  about 
the  mouth  of  the  River  St.  Charles  and  the  Canardi^re,  rises  at  the 
long  village  of  Beauport,  and  is  300  fi-et  high  about  the  River  Mont- 
moTcnci,  nine  miles  from  Quebec.  The  land  here  ascends  slowly 
towards  the  monntnius  on  the  north,  which  are  from  five  to  ten  miles 
distant  from  the  St.  I^awreuce. 

lu  order  to  avoid  fiirther  detail,  I  beg  to  refer  the  reader  to  the 
aceonipaoYing  map  for  the  other  aud  minor  features  of  this  locality. 
See  PI.  Vl. 

General  (jeohyical  notices. — Quebec,  with  its  en\iroiis,  is  placed 
on  the  north  flank  of  what  we  may,  for  the  present,  consider  the  great 
trough  of  the  St.  Lawrence,  near  a  range  of  high  round-topped  moun- 
taiu-s  principally  gneissoid,  which,  coming  from  the  S.NV,,  strike  the 
St.  Lawrence  tweuty-eight  miles  below  Quebec  iu  the  massy  pro- 
montory of  Cape  Tourment,  2200  feet  high. 

This  trough  is  bounded  on  the  south,  about  100  miles  from  the 
St.  Lawrence,  by  a  continuation  of  the  Grecu  Mountains  of  the 
United  States, — not  as  an  unbroken  elevation,  but  as  a  closely  packed 
series  of  hills,  ridges,  and  bosses  of  granite,  trap,  mica-slate,  &c., 
having  a  geueral  trend  to  the  N.E. 

Most  of  the  champaigue  country  of  this  trough  is  filled  up,  for 
some  thousand  square  miles,  with  clay-slates,  sandstones,  conglo- 
merates, and  limestones,  cliietly  belonging  to  the  "Huilsou  River 
Group"  of  the  New  York  State  geologists;  interspersed  with  ser- 
pentine and  dolomite.  All  are  more  or  less  conformable  to  the 
crystalline  rocks  of  the  region  they  occupy,  and  become  metamorphic 
in  the  mountain  bell  iLself.  In  the  rough  forest  plain  it  ih  quite 
common  for  there  unexpectedly  to  protrude  a  detached  hill,  n  low 
knob,  or  a  mere  swollen  indication,  still  covered  up,  of  granite  or 
trap,  which  deranges  all  the  surrounding  sedimentary-  strata.  Indeed 
foldings,  curvatures,  and  dislocations  are  here  very  numerous,  and 
are  as  characteristic  of  this  region  as  the  undisiurhed  condition  of 
these  rocks  is  of  the  countries  west  of  Lake  ('hamplain. 

Some  of  the  calcareous  rocks  of  this  trough  are  for  verv  long 
diatances  (700  miles  N.E.  and  S.W.)  distinctly  Upper  Silurian, 
according  to  Mr.  W.  K.  Logan,  to  whose  skilful  investigations^  amid 
hardships  and  difficulties  of  every  kind,  we  owe  all  the  geological 
information  we  possess  of  these  almost  trackless  wilds. 

After  these  preliminary  observations  we  proceed  to  state,  that 
Quebec  nith  its  environs  is  based  on  the  following  series  of  rocks, 
beginning  from  below  ; — Gneiss,  Potsdam  Sai»dstone,  Trenton  Lime- 
stone, Utica  Slate,  and  the  Hudson  River  Group  of  the  State  of  New 
York. 

On  each  of  these  rocks  we  shall  make  some  general  remarks  ;  and 
then  shall  describe  minutely  a  few  looalitien  wliich  are  to  be  taken  as 
explanatory  types  oi  the  district ; — hoping  thus  to  secure  some 
degree  both  of  clearness  and  brevity.  It  mnsi  he  premised,  how- 
ever, that  the  unnoticed  parts  also  have  been  carefully  examined. 
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Gneiss. — The  tcneis^  is  of  tlie  Vitid  prcvaUtng  in  the  Cuudtti.  Ic  it 
reddish-grty  and  prevish-red,  coarsely  jn^iular,  rarely  por))hy  ritic ;  tb* 
qiurtz  rery  abundant,  mi(*a  sc&ncy.  It  splits  into  larg«  U-hvch,  aud 
is  trarcrned  irrcg;utarly  by  seams  of  wbitc  quartx.  Now  aud  theu  w« 
find  acbloritic  powder  dinsemiiuted  iu  it.  It  liasaeenerai  trend  N.E. 
and  S.W.  MV  have  only  to  deal  with  it  in  two  pTacen ;  at  Jrane  or 
Indian  Lorette,  ci|:bt  mile?,  and  at  the  Falls  of  Montmorrnn,  nin« 
nules  from  Quebec.  It  is  here  as  outlying  portions  of  the  round- 
topped  mountains  on  the  immediate  north  already  referred  to. 

Potsdam  Sandstone. — The  Potsdam  sandstone*  only  occurs  di- 
stinctly, as  far  as  is  yet  known,  in  this  neighbourhood  at  the  Falla  of 
Montmorenci,  but  at  Jeune  Ix)rette  there  are  traces  of  it. 

The  sandstone  of  Montmorenci  has  been  unhesitatingly  decUred 
to  represent  the  Potsdam  rock  by  the  New  York  State  gcologiats,  aa 
well  as  by  Sir  (*harles  Lyi'll  and  Mr.  I»gan.  With  these  hi||^ 
authorities  I  have  only  to  cuncur.  Its  geol(^id  {>osition  is  Uiat  of 
the  Pulsdoin  sandstone ;  but  its  aspect  and  mineral  condition  an 
very  dtflereiit  from  that  of  Lake  Su]>erior  and  of  the  TbouaaiMl 
Islands  near  Kijignton,  Upper  Canada.  M'e  know,  how^rer,  that 
this  lock  chani^  its  constituents  aingularly  even  in  the  nma  baflu. 
It  will  be  described  when  treating  of  the  Rirer  MontmorencL 

Trenton  Limestone, — The  important  strata,  which  liave  been  named 
hy  .Xmerican  geologists  C'aleifcrous  santistone  and  C'hazy  limestone, 
do  not  hereabouts  succeed  Potsdam  sandstone,  as  mieht  have  hern  ex- 
pected. The  fonner  is  foimd  6tly  miles  to  the  N.iC..  at  St.  Paul's 
nay  (Logan),  li^'e  find  about  Quebec  Trenton  limcfltone  reposing 
horizontally  either  on  the  Potsdam  rock,  or  directly  on  gneiss.  lU 
position  and  fo-«il  contents  clearly  proclaim  its  age ;  which  none 
oiapute.  The  description  by  Professor  Emmons  of  the  ivpical  rock 
m  the  State  of  New  York  is  literally  that  of  the  horizontal  luncstooo 
of  the  nortli  side  of  the  St.  Lawrence, — not  only  m  the  ricimty  of 
Quebec  (Beauport),  hut  ybr  great  distanres  abore  and  beluw  that 
city  i  and  it  is  curious  to  observe,  thirty  miles  and  nmre  bcUm  Quebec; 
patches  aud  shreds  of  tliis  ruck  adhering  to  the  uake<l  river-fiK<e  of 
Cape  Tounnent.  which  dips  into  the  St.  Lawrence  in  shattered  eliA 
of  Kneiss  7U0  and  bOO  feti  hiffh. 

Dr.  0«nrd  Trooit  found  uie  Trenton  limestone  of  MaatmoreMi 
to  haw  nearly  tha  same  chen.ical  eomposictou  as  the  aluminous  Ubm^ 
•tone  of  Queoec  (Hudson  Biver  Group) ;  but  witii  less  alumina  and 
carbon  (rtde  in/ra^  p.  91).  The  amdeutal  minerals  of  this  rock 
are  vanou<t  cjimmon  forms  of  rale-spar,  pur[ile  and  eolonrlesi  inor 
spar,  small  rock-crrstals,  bitumen,  both  concrete  and  ioid,  uA 
massiTe  blende, — all,  rxcrpt  the  last,  being  in  druses. 

The  Trtrnton  limestone  is  here  confined  to  the  north  side  of  the 
St.  I^wrrucc.  All  the  eight  streams  which  flow  from  the  atljaccat 
mountaiui  into  the  St.  Lawrence  cut  throueh  more  or  lexs  nf  thk 
rock.  Tlie  variousi  ipurries  in  the  intrnrals  snow  that  it  is  there  tiM 
nppermoat  ruck.     It  is  in  hare  ledges  for  a  oooplc  of  aiica  tofstbir 

*  The  fM|viial«it  probthi)-,  sceArding  to  Sir  Rotekh  MnrrMssa.  of 
*-  Uafnla  hedi.*'  si  the  bottom  of  hu  SUartaa  Nrtss  of  Wdsh  rocks. 
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about  Bean{>ort,  and  'is  particularly  well  seen  in  the  Rivers  Moat- 
morenci,  St.  Charles,  uiiu  Petite  Ruisceau. 

Utiea  Slate. — Utica  slate  has  been  rccog;iiized  here  by  the  best 
observers  in  a  uniform  dark  shales  with  few  fossil  remains  (7Vi- 
arthrus  Ber.kii) ;  but  it  must  be  of  small  thickness  (though  not 
vet  ascertftiued),  because  in  this  vicinity  it  soon  loses  its  chamctcr- 
lalic*  of  uevcr  containing  fragments  of  other  rocks.  It  is,  in  fact,  a 
development  of  the  shaly  part  of  the  Treutou  Umestoue,  interposed 
between  the  limestone  and  the  next  series  of  strata,  the  Hudson 
River  group  ;  and  it,  therefore,  may  here  be  considered  as  a  thin  baud 
between  the  Trenton  liniestone  and  the  Hudson  River  group,  into 
which  its  passage  is  gradual. 

Iludnon  Utter  (rroup. — The  Uudson  River  group  (Caradoc  sand- 
stone of  Wales)  occupies  large  portions  of  the  north  shore  of  the 
St.  Lowrence  and  all  the  region  south  of  this  river,  for  more  than 
100  miles  in  all  directions. 

The  northern  boundary  in  the  en\Tron3  of  Quebec  (see  Map)  may 
be  thus  stated.  It  crosses  the  river  from  the  seigniory  of  Tilly  ou 
the  south  shore,  U  miles  W.S.W.^W.  of  Quebec,  a  little  to  the 
west  of  St.  Augustine's  church,  A^  miles  above  Cape  Rouge,  and  then 
bends  round  to  the  N.N.E.  by  Old  Lorette,  traverses  the  River  St. 
Charles,  one  mile  (or  less)  below  Indian  Lorette,  and  continues 
E.N.E.  to  the  Mill  of  Cbarlesbourg.  From  hence  eastwards,  it 
strikes  the  River  des  Anges  a  few  hundred  yards  above  the  King's 
Mill,  and  aflerwarda  (obscured  by  Drift)  proceeds  to  the  beach  of 
Quebec  Basin,  west  of,  and  neor  to  the  mouth  of  Bcnuport  River. 
It  is  from  thence  contiimed  as  a  narrow  border  southwestward  along 
the  Canardiere ;  and  northeastward,  along  the  edge  of  the  basin,  to 
ISIontmorenci,  Ange  Gardien,  and  so  on  for  many  miles. 

Both  the  Utica  slates  and  the  Hudson  River  grouji  correspond  in 
this  neighbourhood  in  id\  essential  particulars,  in  their  fossil  contents, 
mineral  structure,  and  habits,  witli  their  prototypes  of  New  York, 
and  they  have  been  received  as  such  by  Professors  Emmons  and 
Mather,  and  by  Sir  (Jharles  Lvell. 

From  the  continual  alternation  in  single  layers,  or  in  seU,  of  all  the 
strata  composing  the  Hudson  River  group  of  this  region, — from 
their  occasional  recurrence  at  distant  intenals  in  the  same  or  nearly 
the  same  forms, — from  their  mutually  aftccting  each  other's  compo- 
sition,— and  from  their  general  con  form  ability,  the  same  general 
epoch  must  be  assigned  for  the  deposition  of  the  whole,  however  vast 
the  space  they  cover. 

The  odIv  stratum  that  seems  to  require  description  is  the  sand- 
stone, which  was  form  rly  called  "  greywacke.'*  Its  aspect  is  more 
that  of  a  grit  than  of  a  sandstone.  It  is  an  aggregate  of  oblong  or 
rounded  masses  of  hyaline  quartz,  varying  from  a  microscopic  size  to 
that  of  a  horse-bean,  or  even  of  a  walnut ;  but  a  pin's  head  or  a  pea 
represents  their  most  common  size.  This  rock  contains  worn  frag- 
ments of  brown  and  black  quarts ;  and,  in  separate  localities,  a  httle 

*  Vanuxem,  Geol.  ReporU  of  Sttte  of  New  York,  p.  &6. 
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ivti  felspar,  more  or  less  white  micfl,  Bmall  mASM«  of  bUck  cUv.  an- 
gular fragments  of  green  eUv-«Ute,  copper  and  iron  pyrite*.  and 
plambaffo.  In  two  places  at  leaM,  fragmenU  of  a  shell  resenkbling 
ait  Orthis  bare  been  found  in  this  grit. 

Ortfanir  Remaing. — Fossil  remains  are  numerous  in  places;  the/ 
are  often  comminuted.  Tbe  following  list  includes  all  in  my  puaws 
sion  at  present  from  the  vicinity  of  QucIk-c.  Formerly  1  had  others, 
but  they  are  lost.  I  am  not  aware  of  any  published  list,  perfert  or 
imperfect.  I  beg  to  express  my  cordial  thanks  to  Mr.  Salter,  of  tiia 
Museum  of  Practical  Geology,  for  his  great  kindness  in  naming  all 
these  fossils,  excepting  the  liibnini  vi  a  Trilubitr,  for  which  I  am 
oblige<]  to  Mr.  Woodward,  of  the  British  Museum. 

laat  of  Fo$*iU  found  near  Quebec, 

lu  TaxyroK  Limwtonk. 

CAlymcne  leiuria Rircr  Montraorcnd. 

Phftcnin,  n.  »p.  * Bitct  Mimtmoren^ 

Asaphiu  (Uoicliu)  gigi* 

Labium  of  rtitto    Hsanpoft- 

Triiuirl«(u  euuceiitricui  Moatmonmct  aad  Besupoft. 

lUxnua  TtcDioticiiUk?,  pottibljr  new 

ipecirs.  of  ihe  HumuiUA  group  ...  Indian  Loreite. 

Orthocrnu  prutrifomte    Manlmormci. 

cirin^mtuni?  Monlmoraici. 

Oncoctru  coDtuictum Indiaa  Lorttte. 

LiinitM  undituK Indiaa  Lorette. 

(Trocholiies)  tmmoneiu MoDtniorenci. 

Bellcropbon  bilofa«tuk MoDtmomici  lod  Loreite. 

MurrhUnnU  bidncta Moatnoraad  and  LorvMt. 

CouulartB    ^wcrbyi    (C  qoadrMul- 

«iA.  Sii.  S^,) ». Bsaapott.  MoatnorCBci  Bad 

Stropboroenatlteraata UoataMliaooi* 

Unguis  quadrata MoataMmol  aad  Besaport. 

;  along spedck « MonCnomd  and  Indiitn  LortUa. 

Eb]rMboacU&  henlphcau LorMla  aad  Baauporl. 

new,  with   ctccirivsly 
stem,  amik,  anil  trntacks  .  Basnport. 

flbroMN t^omta. 

VariiMB  ndUepon  and  raanose  eorab  Baaaport  and  Moaimorsaeu 

Utica  Slats. 

TMartfams  BcddL»... 
GrtploUtM  pristla.,^,., 

HuoaoN  Kivaa  rnwce. 

GraploUtea*  phatit  ....................  Loretta. 

— <Didr»ognmtifc}:  u.  »p.?  b'kn'l 

D. ifureAiMiif, bui wiih  tbc cflh  I    |--__ 

Wdb  apparrnth  oa  tba  outaJdc  f  " 

of  the  branchei J 

*•'—     (DidTraognipaua)     enduceua. 

n.  ip.  {See  Gg.  1) , 

fsMatclla  ratdormis ;  3 
OlaaeoMBMi  m.w^f  ^, 

*  Two  othrr  GtrnftpHtn  hart  been  neorded  ai  occurnng  ai  Potvt  I^ft 
Q(»cbec  i  Mw  Quart.  Joura.  Geol.  Soc.  rol.  nit.  Part  3.  |«.  19.  Tbia«  bataftg  i 
pobabi}  10  ibe  HadMa  lUvct  Group  <rf  racks. 
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The  following  description  of  the  new  species  of  GraptoUte  has  been 
kindly  supplied  by  Mr.  Salter. 

DiDVMOGRAPsus  cADUCEiis,  Salter.     Fig.  I. 

D.  ttipit«  filirormi  longo ;  rauiu  retronum  flexis,  fenl'  parallelis ;  raclude  utroque 
Utiore,  diintibiis  prouiiDuUfi.  appCDdice  nuUo. 

This  form  is  closely  related  to  D.  ffeminus,  Ilisinger;  but  the  two 
branches  are  bent  so  much  back,  as  to  be  nearly  parallel,  and  the 
stalk  is  Tcry  long  and  threadlike. 

From  the  Laazon  precipice. 


Fig.  I. — New  apeciet  of  GraptoUte^  Didyrao- 
grapsos  caduceus,  Salter,  from  the  Lauson 
precipice  (Uudson  River  Group). 
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Local  geological  Notice*.  Ricer  Montmorenci. — Since  the  Falls 
of  Montmorenci  and  their  vicinity  afford  good  sections  of  all  the 
rocks  of  the  district,  I  shall  commence  my  local  descriptions  there. 

The  River  Montmorenci,  after  issuing  from  the  adjacent  forest- 
hills,  traverses  some  broad  gravelly  meadows,  in  the  midst  of  which 
a  few  ridges  or  reefs  of  gneiss  give  rise  to  a  low  cascade,  called  "  The 
Three  Leaps,"  about  three  miles  from  the  St.  Lawrence. 

One  mile  and  a  half  below  this  cascade  the  river  cuts  through  a 
barrier  of  limestone  half-a-inile  across,  at  what  are  called  the  "  Na- 
tural Steps," — a  very  narrow  gorge,  whose  sides  arc  either  mural  or 
worn  into  the  form  of  stairs  or  ste])s. 

One-third  of  a  mile  below  the  Natural  Steps  is  a  bridge,  and  a  few 
hundred  yartls  lower  down,  the  noisy  river  (its  banks  always  high  and 
rocky)  plunges  into  a  small  round  cove  of  the  St.  Lawrence,  li28  feet 
below. 

Gneiss  is  the  lowest  Twiblc  rock  ;  and  from  below  the  Natural 
Steps  it  floors  the  river  with  reefs,  peeping  also  from  beneath  the 
whole  east  bank  down  tu  i\\v  bridge,  as  well  as  in  sj>ots  along  the 
west  bank.     A  few  hundred  yards  E.N.E.  of  the  bridge  also,  the 

leiss  emerges  above  tht-  herbage  in  the  fields,  and,  gradimlly  a(tain- 
Fing  greater  height  and  breadth,  runs  K.N.E.  to  juin  tlie  mountain!) 
in  the  rear,  and  in  a  line  nearly  parallel  to  the  St.  Lnwrence. 

The  Falls  pass  over  a  great  cliff  of  gneiss  which  forms  the  centre  of 
the  cove  which  the  falling  waters  have  scooped  out  of  the  hanks  of  the 
St,  Lawrence ;  and  its  flanks  are  formed  of  sedimentarj'  rocks,  which 
■  are  greatly,  but  not  wholly,  obscured  by  gidlies,  dislocations,  talus, 
tnd  vegetation.  The  strike  of  the  gneiss  is  south-west,  in  broad  flakes 
with  frequent  flexures  ;  and  the  dip,  when  not  vertical,  is  to  the  S.E. 
Potsdam  sandstone  rests  upon  gneiss  horizontally,  and  therefore  un- 
oonfoniuibly  ;  itself  supjmrting  Trenton  hmestune. 

The  sandstone  is  pleniiful  on  the  east  hank  of  the  river,  above  the 
bridge,  nnd  is  a  yard  and  more  thick,  as  well  as  on  the  west  bank 
both  above  and  below  the  bridge  ;  the  plane  g{  contact  with  the 
enclosing  rocks  being  clean  and  abrupt     It  is  white,  brownish-red,  or 
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briffht  green,  in  well-defined  lavera.  It  oontnins  very  nui 
nodules  or  fragnieuts.  chietiy  of  white  translucent  qunrtz,  n 
from  the  size  of  a  pin*s  lietid  to  tliat  of  a  honie-bcAn.  Thear  are 
cementefl  hy  a  ealenreous,  opnque,  frinlile  nintrix.  On  the  west  bunk, 
below  the  bridge,  this  siuid«tane  lias,  both  iinbt-dded  in  it  aiid  revting 
on  the  naked  gneisw,  Urur  bouldiTB  of  the  sami*  piet58. — ttomr  wpigh- 
tng  many  huudretl  weight.  One  of  the«e  Sir  Charlea  Lyell  fouiul  by 
aameiunrenient  to  bo  ^  feet  long. 

When  the  water  is  low,  on  uiteresting  fact  is  «ecn  ue&r  tbe  east 
bank.  350  yarda  above  the  bridge.  On  the  prolonged  flank  of  a 
mound  of  gneisa  reit  some  horizontal  layen  ot  Potsdam  aandatoue. 
They  gradually  thin  otf  as  they  ai^cend  the  uiuund  and  cease  {nee 
fig.  1),  but  the  !4U[»eriucumbont  limestone  ia  eoutiuued,  and,  in  im- 
mediate contact  with  tbe  gneiaa  mound.  coTcrs  it«  Uttlc  crest  and  its 
opposite  bide. 

Pig.  2. — Section  ahowing  tkr  imperpontion  ofhrftt  of  Pct$j4m 
atone  and  Trentun  fimeatvne  on  trnrisa,  Rtvrr  Montmoremci, 


*.  fiatoB 


mm. 


a.TK 


tetM 


Hie  Potsdam  sandstone  at  this  place  has  not  yet  been  found  to 
contain  nrgnnic  irmains. 

The  Trenton  litnestone.  which  rt']>osrs  cnuformahlv  on  the  PiHsdam 
sandstone,  is  amply  dL«pU\cd.  Il  ooiuititutfn  the  wliolr  nnind  guUer 
at  lilt'  Natural  Steps,  and  luie<»  Unh  hanks  of  the  rivrr  either  in  slopm 
or  cliffs  from  thence  to  the  brink  of  the  gn*ht  Palls.  On  the  west 
fide  of  the  brink  the  eUff  is  tO  iVet  high,  chiotly  couststing  of  Trentoo 
limeatone  with  tbe  rocks  beneath  well  eiposed. 

The  TrenlOD  limMtoue  at  Muotmorenci  is  fetid,  moderately  hard, 
fioely  granular,  black,  bluish,  or  blackisb  brown.  Certain  thin 
layers  at  erery  Irrel  are  abruptly  crystalline  and  pale  brown  :  other* 
again  take  on  a  qiuun-cooglomerate  appearance,  with  rounded  con- 
cretions, from  the  size  of  an  orange  downwards.  At  irregular  iitterrals, 
a  dark  calcareous  shale,  from  b  to  IH  inches  thick,  is  interca]aie<l 
and  this,  as  we  shall  find.  Ls  sonn.  under  the  name  of  I'lica  slate»! 
wholly  »uhfttitut<'d  for  ihr  TmUun  nn-k. 

The  sides  of  the  cliff  <i\er  which  the  Moritmorenci  plunges  into 
the  Hivcr  St.  Ijiwreiice  show  tbe  manner  in  which  thrl  nmton  lime* 
•tone  paascB  intu  the  urxt  and  upiicr  divt»ion  uf  Stlunan  rocks,  Utica 
tlate  (represented  in  Wales  by  Llandeiln  flags),  and  tbe  llnilwm 
Rirer  group  ;  and  it  is  thus  : — un  twth  »idrs  of  iIk  chasnt  (the  middle 
bring  wholly  of  gneiss)  the  Trenton  limestone  becomes  rapidly  both 
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argillaceous  and  quartzose,  loses  nearly  all  iu  fossils,  and  assume* 
a  sort  shaly  structure,  with  a  high  dip  to  the  S.E., — the  saiue  which 
prevails  for  more  than  lOU  miles  in  every  direction  but  due  north. 

Iiookiiig  up,  from  below,  at  the  higher  parts  of  this  bowl-shaped 
chasm  on  the  east  side,  we  see,  peeping  from  beneath  rubbish  and 
among  shrubberi',  displaced  slabs  of  compact  Trenton  limestone,  fol- 
lowed downwards  by  dark  shales  while  the  lower  parts  of  the  preci- 
pice and  the  beach  of  the  Hiver  St.  Lawrence  arc  wholly  occupied  by 
Utica  slate  in  the  full  development  of  its  crumbling  rusty  brown 
«hale9,  its  Grajjfofitca  and  Triarthrus  Jieckii,  the  Treutuu  fuHsila 
having  disappeared. 

Beauport. — Continuing  our  observations  both  on  the  Trenton  lime- 
stone and  its  coimeitiou  with  Utica  slate,  it  is  to  be  noted  that  at  Beau- 
port,  the  village  a  little  westward  of  Montmorenci,  the  change  ia  well 
displayed. 

Two  hundred  yards  north  of  Col.  de  Salaberrv's  house  in  this 
Tillage,  we  have  in  a  rjuarry  the  geimine  horizontal  Trenton  limestone. 
At  ovAy  fifty  yards  north  of  the  house,  it  is  interstratified  largely 
with  black  shale,  and  with  a  slight  dip.  In  the  streamlet  close  to 
the  house,  the  rock  is  the  tnic  Utica  slate  dipping  at  a  high  angle 
to  the  S.E.  (Capt.  Skene.  R.E.). 

In  the  quarries  about  this  village  the  Trenton  limestone  is  full  of 
ahale,  often  coated  with  fluor-spar,  copper  pyrites,  and  calcedony. 
The  bituminous  druses  are  numerous,  and  often  of  the  size  of  a 
jWolimt,  Its  fossils  are  scattered  iu  patches;  sometimes  they  are 
Itogetlier  absent,  at  others  in  inconceivable  quantities.  Some  of 
the  shaly  layers  are  wholly  composed  of  Trilobites  (especially  of  the 
Asaphus  gigas)t  or  of  iihynchonella  hemiplicata. 


Fig.  Z,-^Se€ti<m  at  Petite  RuUaeau  /{.,  thowing  the  relation  of  the 
Utica  alate  to  the  IWntoa  litnestone. 


Tnmttm  UaMlone. 
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TuJtv,  &C. 

R.  Petite  Ruisseau, — On  the  PcUle  Huisbcau,  which  falls  into  the 
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St.  Charles  five  miles  from  Quebec,  wc  fiud  the  Utica  tUte  abutcing 
directlv  on  the  Trenton  rock  in  the  m&nner  represented  iu  &g.  3. 

H,  &t.  CAarUs,— The  aucade  of  the  St.  Charles  at  Jeuoe  LoreUe, 
eight  miles  W.N.W.  of  Quebec,  is  an  interesting  »pot.  Here  the 
rirer  leaps  over  a  ledge  of  gneiss  into  a  deep  gorge,  with  mural  sides 
for  the  most  part  and  half  a  mile  long. 

Close  to  the  foot  of  the  cascade,  the  coarse  granular  gneiss,  fiuelj 
hv  water-worn  bosses  full  of  cracks,   is  covered  on  both  banks  by 
Trenton  limestone,  but  not  completely  on  the  left  behind  tlie  Mill. 

Although  Pot^lsni  sandstone  has  not  l»eeti  detected  as  yet.  doiibt« 
less  it  is  near  at  hand,  for  angular  blocks  of  the  gneiss  of  the  locality 
lie  upon  the  tixed  rock,  with  a  dirty  puwdcr  about  them  ■■  atlli 
morenci,  hut  there  in  not  the  same  pale,  frinlilo,  calcareom 

Adapting  itself  and  6rm1y  adhering  to  the  inequalities  of  thr  | 
above  spoken  of,  Trenton  linle^tone  (iu  no  res^iect  dilferent  from 
nf  Montmorenci)  enters  snd  HIU  its  deep  fissures.  A  few  incbdj 
above  the  gneiss  tlie  limestone  becomes  horiiontally  stratified,  ia 
thicknesses  varying  from  6  to  18  inches,  both  at  this  place  and 
between  the  mill  and  the  viUage  church. 

On  the  west  bank,  close  to  and  below  the  Falls,  the  limestone  dtps 
gently  to  the  south;  and  100  yards  furtiier  down  the  gofgv*  the 
stmta  are  very  mansive.  and  dip  to  the  east  *  at  an  uigle  of  30  ;  but 
they  dip  (u  the  S.E.  in  an  adjacent  field  on  the  west. 

Not  many  yards  below  this  we  come  upon  the  true  argillo-calcarcous 
shale  of  lU'ica  slate,  with  Grofftoliir^  and  few  or  no  other  foasili^ 
whilst  the  Trenton  beds  close  at  hand  are  found  full  of  cbaracteristM  i 
organic  remains. 

liiifiAon  Hirer  Group  at  Qwe^ec,  ahmg  the  S.  short  of  the  St, 
Lawrence^   an^i  South  of  the  St.   /^iprefire.— MV  now  proceed  tdj 

til 


notice  the  black  shales,  fc>mip:inous  clay -slates,  sand&tones,  liDi< 
and  various  conglomerates  which  prevail  so  enormously  nn  the 
of  the  St.  Lawrence,  and  whose  innumerable  intercalations  show  aodi 
singularlv  frequent  changes  of  condition  in  (he  »ca  which  dcfMsaited 
them.  Iriiey  are,  as  l>elore  snid,  the  Hudson  lUvcr  Group  of  tbt 
Sute  of  New  York. 

Their  northern  buuucbuy  near  Quebec  has  been  already  givra. 
Mr.  Loganf  states  thai  on  the  south  side  uf  llie  St.  Lawrence,  from 
the  river  Chaudi^re  near  QueWc  to  the  Tcmiscouta  Boad,  a  diitanoo 
of  about  KiO  miles,  the  strata  iu  au  aaooiding  scriet  from  TnakKBL' 
limestone  and  L'tica  slate,  cooAst  of — 
1.  Dark  grey  clay-slates,  sandrtoow,  and  Umcstoaes;  in  venr  thiu 


beds ;  fossilifemus,  with  Graptolites,     This  division  is  oi 
00  one  fif»o(  t^.S.E.  of  Qurbrc,  opposite  the  lower  end  of  th* 
Island  of  Orleans,  hut  prrvails  larguy  S.W.  of  Quebec. 
Grey,  green,  aii<l  rnl  shali-s,  with  bands  of  thin  calcarvoiis 
fflomcrate. 

3.  Hard  sandstona*,  grey,  greenish,  with  a  little  mioa.     SonrtODM' 
CKkanons  cnnglnmerate,  with  Trenton  fossils. 

*  PoMtlil^  «  du[4srrm«il  frDm  locsJ  rsiue*. 

t  Krfkort  on  tbe  Ceotogy  oT  Canada,  l«t»-M>,  |k  33 
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4.  Red  and  g;reeu  shales,  titaniferous. 

5.  Coarse-grained  green   sandstones,   with   more  mica,  and   some 

plumbago. 

This  is  an  accurate  statement  in  the  general.  It  is  the  business  of 
this  paper  to  give  some  of  the  minuter  fctttiircs  of  the  district  of 
Quebec,  features  which  I  believe  have  not  been  published  in  detail  hy 
Mr.  Logan. 

In  the  course  of  this  paper  nothing  more  will  be  said  of  L'tica 
slate.  The  Uudson  River  Group  will  be  described,  first  as  it  appears 
in  the  pronionlor)'  on  which  stand  the  city  and  suburbs  of  Quebec ; 
and  secondly,  on  the  Quebec  ridge,  along  the  north  shore  of  the  St. 
l*awrence.  Then  crossing  the  River  St.  Lawrence,  the  fine  exposures 
about  Lauxon  Pier  and  Point  Levi  will  be  noticed  ;  together  with  the 
adjacent  interior  as  far  as  the  village  of  St.  Henry. 

Queher. — The  great  body  of  the  Quebec  promontory  is  limestone, 
massed  together  in  a  thickness  unusually  great  for  the  Hudson  River 
.group.  It  is  black,  or  brownish  black,  finely  granular,  dull  and 
concnoidal  iu  cross-fracture;  hardness  variable;  sp.  gr.  2*5-2'7. 
According  to  an  analysis  kindly  made  for  me  by  Dr.  Gerard  Troost, 
late  State  Geologist  of  Tennessee,  it  consists  of — 

Carbonate  of  limo 78*0 

Alumina    .,....,,, 16'5 

Coal  and  bitumen 6*5 


Parts 


1000 


It  is  usually  in  layers  a  foot  thick  ;  but,  as  it  splits  and  shivers  readily 
when  exposed  to  frost,  it  is  often  ehaly,  and  is  always  a  bad  building 
stone. 

On  the  surface  of  the  natural  cleavages  there  is  usually  a  high 
blsck  poUsh,  or  a  brown  and  red  metallic  glaze,  like  that  of  ccrtam 
English  pottery, — an  appearance  very  striking  on  the  perpendicular 
sheets  of  rock,  of  several  hundred  square  feet,  which  form  the  face  of 
the  precipice  overlooking  the  west  end  of  Champlain  Street,  Quebec. 

Tne  strike  of  the  great  body  of  this  ahiniuiows  limestone  (see 
fig.  4)  is  S.W.  and  N.E.,  with  a  very  high  dip  to  iheS.E.,  conform- 
ably to  the  Hudson  River  Group  generally,  and  to  many  of  the 
crystalline  ranges  of  the  Canadas,  not  only  hereabouts,  but  elsewhere. 
But  there  are  not  a  few  abrupt  deviations  in  strike,  reversed  dips,  and 
flexures,  affecting  cnnsiderable  spaces  together.  The  deviations  are 
mostly  on  the  N.AV.  skirt  of  the  promontory,  and  are  almost  always 
at  right  angles  with  the  ordinary  strike.  The  small  anticlinals  and 
foldings  are  evidenced  by  vertical  strikes  being  fiankecl  by  opposing 
dips.  There  are  several  visible  in  different  parts  of  the  city,  but 
sometimes  obscured  by  the  encumbered  state  of  the  ground. 

The  most  extensively  exposed  set  of  wavy  flexures  is  in  Sault  au 
Matelot  Street,  Two  of  the  layers  here  open  and  leave  a  lenticular 
interval,  about  25  feet  long,  and  filled  with  black  limestone  in  one 
amorphous  mass,  veined  with  calc-spar.  Most  of  the  great  devia- 
tions in  strike  or  dip  are  comprised  in  the  following  hst,  and  are 
marked  in  fig.  A. 
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Fig.  4. — Plan  of  the  City  of  Queber,  shotrint^  the  variations  of  tiip 
nnti  ttnkr  in  thr  black  limrMtone  forminy  the  ma*4  of  the  pro* 
montory^  and  in  itt  auociated  banti*  of  conglomerate,  eandetone, 
and  limestone. 


«rrM. 


1853] 


BTGSBY — GEOLOGY  OF  QX7GBSC. 


93 


Ground  Plan  of  Quebec  with  the  Dipt  and 

K  Auk  dea  Mem,  or  DiAmond  Harbour,  at  Railed  Stain 

2.  Near  lucUned  Plane  (a1  a  high  angle)  

5*  On  Beach  tndadjaceniCUff,ncarL»Porte'»Tavern, ^85'* 

4,  Half-way  between  Inclined  Plane  and  Champlain  Street 


5.  West  end  of  Champlain  Street   

6.  North  end  of  Sault  au  Matelot  Street  

7-  Near  this 

8.  Near  Palace  Gate 

9.  Road  descending  into  St.  Roche  suburbs,  first  from  St. 

John's  Gate  

10.  Outside  City  wall*,  near  Palace  Gate  (a  conglomerate)... 

11.  S.E.  of.  and  near  to,  St.  John's  Gate  (M.  d'Estimau- 

Tille's  garden)    

12.  St-John^Qnarries.  W.S.W.  ofNo.  U 

13.  Ditto (^5(r-80^ 

1-4.  Coarse  sandstone,  in  ditch  at  St.  John's  Gate  


Siri/ces. 

Strike. 

N.byE. 

N.B. 

K.N.K. 

N.E. 

N.byE. 
N.W. 
N.W. 
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N.W. 
N.W. 

N.W. 
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Dip. 
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N.W. 

S.E. 

S.S.K 

S.E. 

vert. 

N.W. 

vert. 

vert. 

S.W. 

S.W. 

S.W. 
S.W. 


w.s.w 

W.bvS. 
S.B. 


The  rocks  interleaved  with  the  black  limestone  of  Quebec  are  two 
kinds  of  true  conglomerate,  a  coarse  gritty  sandstone  or  quartz  rock 
(fonnerly  called  greywacke),  and  grey  crystalline  limestone.  They 
bear  a  very  sinoll  jtroportion  to  the  general  mass  of  the  rock,  and  are 
principally  observed  on  the  north  side  of  the  city,  and  on  the  south 
flank  of  the  Ileights  of  Ahraliam. 

In  Rue  Sault  au  Matelot,  the  entire  face  of  the  eliif  overhanging 
the  houses  consists  of  a  dark  brown  calcareous  conglomerate,  of 
rounded  nsh-colourcd  fragments  of  very  various  sizes,  scattered  spa- 
[fingly  through  a  block  cement  of  the  Quebec  limestone.  It  passes 
"into  the  body  of  the  rock,  but  the  cliff  here  running  for  a  space  with 
the  strike,  we  see  this  puddingstoue  for  some  hundred  yards. 

Near  Palace  Gate,  and  so  on  westward  in  the  cliff  overhanging  St. 
Roche's  suburbs  (see  fig.  4),  another  form  of  calcareous  puddingstoue 
h  several  times  interleaved  with  the  black  Ume^itone,  dipping  S.W.  in 
this  the  imbedded  masses  are  much  more  numerous,  are  seldom  an  inch 
Bquare,  often  angular,  and  have  chlorite  and  iron-pvrites  interspersed. 
It  is  well  seen  in  M,  d^Estimauville's  garden.  In  St.  John's  suburbs, 
400  yards  X.E.  from  this  garden,  the  Matelot  Street  puddingstoue 
recurs,  12  feet  thick;  its  nodules  verj-  .small,  few,  and  rounded.  Its 
strike  is  to  the  N.W.  The  layers  of  light  brown  semi-crystalline 
limestone,  from  a  quarter  of  an  inch  to  lo  inches  in  breadth,  referred 
to  above,  occur  between  the  suburb  of  St.  John  and  that  of  St.  Roche, 
sod  are  intercalated  at  intervals  of  some  feet  from  each  other.  They 
are  not  fossiliferous.  At  present  I  am  only  aware  of  the  occurrence 
of  coarse-grained  sandstone  (the  coarse  green  sandstone  of  Logati, 
and  described  above,  p.  91)  in  the  niilitar;JHitch  on  the  left  of  St. 
John's  Gate,  and  on  Cape  Diamond.  Thelbnner  bed  is  visible  for 
tfiO  yards,  and  dips  to  the  S.E.  at  a  high  angle.  It  is  in  one  part 
12  feet  thick,  and  slowly  narrows  to  6  feet.  Of  the  mass  at  Cape 
Diamond  little  is  seen.  It  can  scarcely  belong  to  the  bed  at  bt. 
John's  Gate. 


94 


PKOCEKDr?tns  or  THE  OKOLOOICAL  SCXTrVTV.       [Ffb.  23, 


I  never  saw  or  heard  of  anv  fossil  remaiua  of  animal  or  TegrUble 
life  in  the  rocks  upon  which  the  cily  of  Quebec  ia  i)lace(i  ;  a  fact  well 
known  ag  being  characteristic  of  the  lower  strata  of  the  Iluilwn  RtVCT 
scries.  The  sccidental  ntinerals  are  tine  sinuVe-brunn  and  titreooi 
rock-ciystaUi  and  various  common  forms  of  calc-spar  and  duur-»[>aT. 
A  bituminous  mineral  like  cool  is  common,  but  small  in  (|uantitj, 
in  fissures  and  druse?  ;  shining  and  jet-black  in  the  former  aituat* 
brown  and  powdcrv  in  the  latter.  In  the  Museum  of  the  Lit 
and  Historical  So(*ietv  of  Quebec  there  is  a  block  of  this  subt 
of  the  rare  size  of  a  cubic  foot. 

Xorfh  shoreo/ihr  St.  iMwrfuct. — I  shall  now  procrrd  todcacHI 
briefly  the  argillaceous  shales  and  quartxo#e  rocks  which  form 
rest  of  the  Quelwc  riJge,  ending  southwesterly  at  Cnp  Uouge. 
Map.  PL  VI. 

Its  rocks  are  best  seen  along  the  shore  of  the  St.  Lawrence;  for 
its  upper  surface  is  almost  altogether  covered  with  vrgrtation  and 
soil.  But,  whenever  rocks  do  appear.  &s  on  the  road  to  (!ap  Rouge 
by  the  Plains  of  Abrnhain,  or  by  the  upi»er  St.  Foi  Roail.  they  are 
mostly  red  clay-slate,  sometimes  grvenish  olue,  much  wratherrd,  and 
dipping  to  the  south-east,  with  miMlemle  deviatioiLS  ,  lhii!i  rarrring 
Uicm;  strata  into  the  river  to  the  north  of  Quebec.  Flexure*,  Imtli 
so  gentle  as  to  be  only  wavings,  and  so  minute  a«  to  be  mere  munp- 
lings,  are  seen  on  theM*  ro*ds. 

A  little  beyond  the  Quebec  Race-course,  on  the  high  road  by 
Marchmout.  we  meet  with  a  patch  of  the  conglomerate  soon  to  he 
noticed  at  Linzon  (No.  10  of  the  li<>t  in  p.  9").  In  one  of  its  n«v 
dules  of  grey  hmestoue  I  observed  a  bi%'alve  (OrMuf).  It  here  ahm 
contains  long  strips  of  rUy-tiUte.  placed  lengthwise  with  tlu*  nirike. 

As  may  best  be  seen  on  the  Map.  the  rocks  of  the  lofty  nortli  shore 
of  the  si.  Lawrence,  from  Quebec  to  C.  Rouge,  consist  of  fretiumt 
alternatioDS  of  gritty  grev  sandstone  (with  oceasional  Bivalves)  and 
red,  brown,  and  black  rlay>sb«lcis.  Near  Qur^Kc  are  intercaUted 
calcareous  oonglomersteit  and  grey  limestones.  The  strikes  and  dipa 
arc  laid  down  on  the  Map. 

In  proeewliug  from  Quebec  to  Cap  Honge,  ainng  the  besch  of  the 
St.  Lawrence, — alwnys  under  ver>'  loftv  banks  more  or  less  preci- 
pitouft, — and  starting  front  near  Ance  ties  Meres,  we  6nd  the  ail 
nous  limestone  from  thence  to  a  rosd  in  Wolfe's  Cove  (which 
to  the  Plains  of  Abraham  above)  gradually  becoming  paler, 
shaly,  and  less  calcareous  ;  beitif  at  last  tme  cUy-aUie.  We  « 
t«rleaved  (and  obscured  by  taJus)  gre v  Inncstunc  and  calcareuiu  con* 
flomerate,  ver^  Uke  those  uetf  St.  lloche,  and  probably  their  pro- 
mntions. 

llie  whole  of  Wolfe*  •  Cove  rests  upon  this  cUy-«bale.  whidk  is  in- 
terspersed with  thin  bands  of  sandstoue,  all  dipping  south-west  at  a 
high  angle. 

At  Point  Pisean  sandstone  incr«ases  in  quantity,  but  stiU  lb* 
greenish  Bhale  prevails,  and  t)ie  whole  dip  is  more  southerly. 

.\.»  we  approw'.h  the  middle  of  Sdlerv  <?ove,  ihc  clifls  bv 
consist  very  mwch  of  fine  and  coarse  sandstone,  in  thick  scams  parted 
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by  shale.  From  the  middle  of  Sillery  Cove  to  Dr.  Miils'  Quarries 
(l^  mile  westwarda)  brown  aiid  red  shale  alteruate  with  sauddtone, 
the  dip  being  S.  or  S.S.E.,  at  a»  angle  often  of  only  15°. 

In  these  quarries  the  sandstone,  as  usual,  has  n  greenish  matrix, 
with  qnartz  pebbles  as  large  as  duck-shot,  small  Aakea  of  plumbago, 
and  silvery  mica,  and  also  with  many  fmgnients  of  shells  (OrtAUt), 
These  shells  were  first  noticed  many  years  ago  by  Dr.  Lyons,  Surgeon 
to  the  Forces, 

Beyond  Dr.  Mills*  Quarries  up  to  a  nameless  point  three-quarters 
of  a  mile  beyond,  and  at  the  narrowest  part  of  the  St.  Lawrence  for 
many  miles  up  or  down,  the  ^ndstone  is  black,  and  in  hard  thick 
strata  interleaved  with  clay-shale  in  nearly  etpial  quantities,  the  dip 
being  high  aud  S.S.E.  ;  and  still  more  easterly,  it  occurs  in  bold  and 
extensive  dexures  which  the  nature  of  the  groimd  will  not  allow  of 
being  traced  out. 

The  little  capes  or  points  of  land  arc  generally  of  sandstone,  this 
rock  being  less  liable  to  destrucliun  tluui  the  sluile. 

These  two  rocks  now  continue  along  shore  in  numerous  intercala- 
tions of  various  breadths  up  to  Cap  Rouge ;  the  red  shale  slowly 
s;aimng  possession  of  nearly  the  whole  surface  of  the  slope,  its  strike 
(N.E.  and  N.N.E.)  being  parallel  to  the  shore-line  (sec  Aiap).  From 
about  half  a  mile  westward  of  the  Point  at  the  narrows  to  Cap 
Rouge  we  see,  with  surprise,  in  the  chtfs  about  and  above  high-water- 
mark, many  angular  blocks  of  dark  limestone,  of  the  -sandstone  of  the 
place,  and  rounded  boulders  of  gneiss,  imbedded  in  the  surface  of 
the  clav-shale.  They  have  been  raised  and  driven  into  it  by  the  ice 
of  Bnnng  freshets, — and  this  with  immense  force,  because  these 
boulders  are  commonly  very  large.  The  \isi)»le  part  of  one  of  these 
buried  masses  of  gneiss  is  5  feet  across.  The  uucovercd  end  of  one 
mass  of  sandstone  thus  thrust  into  the  chff  is  3  feet  long  by  2^  feet 
brottd ;  it  has  displaced  all  the  shale  edgewise  for  three  or  four  feet 
aromid.     These  Idocks  are  generally  solitary,  but  not  always. 

From  Cap  FUmge,  the  north  shore  of  the  St.  Ijawrence  westwards 
to  near  the  church  of  St.  Augustuie  (ly  miles)  is  so  covered  by  allu- 
vium that  little  fixed  rock,  except  occasionally  shale,  ia  seen ;  and 
we  are  carried  out  of  the  district  that  forms  the  subject  of  these 
pagea. 

South  of  thr  St.  Lawrence  from  Point  Leri  to  St.  Ilenrij. — 
Crossing  now  to  the  south  side  of  the  St.  Lawrence  we  everywhere 
find  tlie  coimtry  based  on  the  same  minute  alternations  of  clay-skte, 
coarse  sandstone,  calcareous  aud  other  conglomerates,  that  we  met 
with  on  the  north  side  of  the  river.  The  stratification  is  much  more 
steiadily  to  the  N.E.,  with  a  south-east  dip, — so  varying  by  slow  de- 
flection as  to  give  a  waved  appearance  to  the  whole ;  remarkable 
contortions,  however,  will  be  pointed  out  in  the  proper  jilace. 

We  will  first  traverse  the  country*  for  ten  niilt's  S.S.W.  to  the  vil- 
lage of  St.  Henr\',  crossing  the  strike,  and  then  notice  some  of  the 
Urger  rock-exposures  in  the  clitTa  about  Point  Len,  and  for  some 
miles  aloQg  the  Kiver  St.  Lawrence  east  aud  west  of  that  point. 
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The  interior  between  Point  Levi  and  St.  Henry  on  the  River  Et- 
chenim  for  the  first  third  of  the  distance  rests  upon  tnven  and  rvd 
clAT-slate  with  very  thin  layers  of  sandstone,  as  far  as  soil  and  hrrha^ 
WW  allow  of  inftpertion  ;  but  about  this  point  we  croas  amall  acrub^ 
eminences  of  sandstone,  in  parts  so  coarse  as  to  be  a  puddioactone 
of  large  white  quartz-fiebbles ;  but  sonietioiea  it  is  sUly  ana  finr- 
erained,  without  a  nodule  visible,  and  of  a  pale  green  colour ;  at  otbert 
Its  base  is  dark  green,  and  full  of  black,  white,  and  red  iiuartz-prbblea. 
with  an  occasional  hit  of  red  febpar.  The  common  dip  is  S.E..  at 
an  angle  of  70°,  but  this  is  with  many  inBcctioiis,  as  before  iiaid. 

These  eminences  of  qiuirtzosc  conglomerate  are  coutiuuations  of 
tiiOK  which  I  saw  near  St.  Thomas,  i}tirty-five  milea>  aa  wvU  aa  al 
KAtnouraska,  ninety  mile«  cast  of  Quebec,  and  which  Logan  traced 
as  an  antictiiiAl  axis  to  the  River  du  Loup.  130  or  more  miles  fVom 
Quebec. 

In  the  remainder  of  the  distance  from  Point  I^vi  to  St.  Henry 
clay-slate  is  in  great  force,  but  intercalated  with  ereenish  sandstone, 
in  broader  sheets ;  and,  nearer  to  St.  Heury,  with  pole  cr^'staUtnr 
lime*ttones. 

The  River  Etoheiiini,  from  St.  Ilenry  to  its  junction  with  the  St. 
Lawrence,  onlv  exliihits  the  luune  facts.  At  tlus  village,  the  ahallow 
but  broftd  river  is  traversed  by  bands  of  black  and  green  clay-slales 
(hard  and  smooth  enough  to  be  used  as  hones),  with  a  south-eastern 
dip,  and  alternating  in  thin  beds  with  a  highly  conchoid  tnukslneenc 
greenish-grey  ijuarlx-rock.  dutteil  with  grains  of  hyaUne  and  opac^ue 
quarts.  At  the  Palls,  a  little  below  St.  Henry,  tlie  clay-slnte  is  mi- 
nutely interleaved  with  crystalline  brown  Umestone  and  granular  aaud* 
stone.  These  strata  are  much  inflected  and  displaced  ;  but  thetr 
onbiiary  dip  is  8.8. K.  at  angles  of  oO*"  to  70^.  At  the  mouth  of  the 
Eteheinin  the  strike  is  E.b.8.,  dip  N.b.E. 

Latu&H  e/ijf.— By  returniog  bo  the  south  shore  of  the  St.  Law- 
rence opposite  to  Quebec  wt  aoall  see  that  the  Hudson  River  group 
is  mucn  more  oomplei  than  the  encumbered  state  of  the  imcrior 
permits  us  to  discover.  The  steeps  and  cUffs,  and  the  beach  aboot 
Lauion  and  Point  Leri.  are  princifudly  composed  of  dark  bloc^ 
brown,  and  green  clay-slates,  weathering  into  shales.  They  are  of 
very  6ne  texture.  shaq>-edged.  and.  when  dark-coloured,  abooBd  ia 
Grapio/ftn. 

Dul  the  »latc  is  much  seamed  (and  irregularly)  with  thin  bedb  of 
pale  crystalline  unfossiliferons  limestone  (that  of  Quebec),  with  vanous 
•aadslonea,  and  seven  kinds  of  conglomerates. — all  in  the  apace 
of  a  ftw  hundred  yards  around  tlie  Lauxon  Pier,  as  visible  either  oo 
the  beach  or  in  the  diflli.  These  almost  endless  re|ietitioDS  I  have 
traced  fur  fourteen  miles  eastward,  to  Bcaumout ;  and  less  careftillj 
for  seventy-five  miles  furtlier  down  the  St,  Lawrence ;  while  w«ai- 
wards,  up  the  river,  they  are  to  be  noticed  more  or  less,  aooordiDg 
to  the  nature  of  the  ground,  up  to  the  limits  of  our  district. 

The  Btnkes  and  dips  are  best  learnt  from  the  accompanyiog  Map. 

Tlie  seven  couglomeratcs  are  all  calcareous  in  their  nodoEes  and 
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matrix,  but   differ  in   the   condition  and  kind  of  their  imbedded 
materiala. 

No.  1  is  the  same  as  that  of  Matelot  Street,  Quebw. 

No.  2  resembles  that  near  the  Palace  Gate,  Quebec. 

No.  3  is  No.  2,  but  full  of  minute  irregular  bodies  of  hyaline  quartz. 

No.  4.  The  materials  of  this  conglomerate  arc  both  angular  and 

rounded,  and  arc  reined  with  calc-apar ;  and  it  contains  also  some 

few  round  masses  of  quartz,  white  and  brown,  as  large  as  nuts. 
No.  5  nearly  the  same  as  No.  2,  but  with  lumps  of  green  clay. 
No.  6  ditto,  but  with  long  slips  of  the  red  tJtaniferous  rlay-slale  of  the 

district. 
No.  1  dark-coloured,  full  of  fragments  of  the  Trenton  limestone  of 

Lorettc. 

Two  biyers  of  the  Matelot  Street  conglomerate  occur  east  of,  and 
near  to,  the  pier  at  Lauzon,  one  being  15  feet  thick.  The  other, 
nearly  as  large,  undergoes  a  shift  or  fault  close  to  the  cliff. 

The  following  local  sections  of  these  alternating  strata  (figs.  5  &  6) 
aufficieutly  represent  the  appearances  frequently  occurring  here. 

These  interesting  phsenomcna  are  met  with  on  the  first  road  lead* 
ing  up  the  hill  to  the  west  from  the  Ferrj-  M'^harf.  The  natural  ledge 
which  has  here  been  taken  advantage  of  for  a  road  has  been  widened 
by  paring  away  the  rock  on  the  left  hand  so  as  to  display  on  a  vertical 
surface  many  of  the  alternations  under  notice,  as  well  as  a  remarkable 
set  of  contortions.  These  alternations  occur  in  the  upper  third  of 
the  ascent,  200-250  feet  in  total  height,  and  in  the  following  order, 
descending  from  the  top  of  the  hill : — 

1.  The  lower  part  of  37  feet  of  dark  brown  GraptoUte  afaale. 

2.  A  seam  of  calcareous  conglomerate  ;  pebbles  large. 

3.  A  few  layers  of  shale. 

4.  Brown  crystalhnc  limestone,  b  inches  thick. 

3.  Conglomerate  No.  2  repeated.     Towards  the  roof  the  pebbles 
are  smaller, 

6.  Limestone,  the  same  as  No.  4. 

7.  Shale. 

8.  Limestone  as  No.  4,  8  inches  thick. 

9.  Parti-coloured  shale,  18  inches  thick. 

10.  Calcareous  conglomerate,  1   feet  thick,  with  long  slips  (4-6 

inches)  of  black  and  brown  shale ;  pebbles  Tcry  large, 
N.B.  The  same  exists  on  Quebec  Ridge,  near  Marchmont. 
(See  Map,  PL  VL) 

1 1 .  Thirty  feet  of  clay-slates  or  shales,  grey  crystalline  limestones 
with  dots  of  hyaline  quartz,  calcareous  conglomerate  with 
rather  small  pale  pebbles,  and  another  conglomerate  with 
pebbles  of  black  limestone,  dots  of  hyaline  quartz,  and 
mawcs  of  green  clav ;  all  in  conformable  strata,  varying  in 
thickness  from  6  incnea  to  4  feet,  shales,  of  different  colours, 
predominating  in  quantity. 

Next  below  this  set  of  strata  come  a  nearly  perpendicular  set  of 
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ATcbM,  35  fwt  high,  nml  ;<4  feet  in  ilinmctcr  at  the  In  el  of  the  roftd. 
Fig.  5  exhibitf*  the  Ix-autifiil  series  of  Archer  Alluded  to.  The  bthi- 
nictrv  of  ihesi'  art'hcs,  thf  (hIicAey  of  the  lAnunne.  and  the  mocfe  in 
which  they  eml  by  impmgitig  upon  the  adjacent  stratum,  nn  wttt 
worthy  of  remark. ' 

Fig.  u.SeetioM  of  arched  strata  om  the  mde  of  th4  rootf  at  Lmuicm 


For  TfO  fi-^t  aloDft  th«  dcftoent.  below  the  areheft,  there  is  a  rvpe- 
tiliuu  of  llic  mH  of  atrala  we  have  g;ronpcd  abore  aa  No.  1 1 .  and  tlten. 
to  tlie  biittoui  of  the  hilt,  little  rW  hut  eUy-^Ute  with  GrttpttMtes. 

Near  the  foot  of  tliia  kiU-road  there  u»  evidencr  of  much  disturb- 
ance ill  the  hrrakju  off  from  a  layer  of  roiifrlomerste  nf  an  anridar 
tiuua  '22  feet  lone  by  6  hrouI«  and  itji  beinfc  thnist  with  riolence 
|MirtlT  into  the  muUt  of  the  adjacent  rlay-^hale,  anil  fiartly  into  the 
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conglomerate  next  above  : — see  fig.  (J.  The  conglomerate  from  which 
this  trng^ment  has  been  detnclietl  has  verv  small  pebbles  of  limestone, 
luuips  of  black  clay,  fra^ents  of  hyaline  and  brown  quartz,  and 
grains  of  chlorite.  Great  disturbances  are  also  met  with  in  the  fields 
ahore,  and  near  this  road. 

Fig,  6. — Section  on  the  road-tide^  Lauson  Cliff, 
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eooflOTunrtc,  pcbbln  nrjr  imAl! ;  with  Iuium  of  bluk  ud  graai  dn,  mod 
fniffiaenti  of  pais  brown  uid  byaline  quarU. 

K  CUr.4ue.  enrlMlog  •  (n^meni  of  a,  aa  fwl  lonR  hjr  fl  fpet. 

ff.  Coanc  aloreotu  conBlnmcnu-,  with  fnmrmeou  of  pale  Htneaione,  oflwi  an|rular,  and 
S4  inelif*  [obg  1  h VBliac  quarts  in  dropfl,  and  long  Klti»  of  clay-ilale ;  white  utd  rrd  calc- 
■par  in  rcini;  ruck'crjnUl  aiu)  bitumct)  in  treaties;  — 10  feet  thick. 

4.  CU^.atale.  " 


The  upper  conglomerate  (10  feet  thick)  contains  angular  fragments 
of  the  diameter  of  ^ — 3j  inches.  They  are  pale  linieatonc,  green 
and  black  clays,  and  hyaline  qnartji.  It  has  also  druaes  of  rock- 
c^^'»tais,  white  and  red  cale-spar,  and  bitumen  in  crusta  and  geodes. 

Some  yards  west  of  this,  a  spcnnd  road  mounts  the  same  broken 
cliff.  It  displays  alternations  of  strata  similar  to  those  just  de- 
scribed, but  I  refer  to  it  ou  account  of  a  coarse  calcareous  pudding- 
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stone  near  the  bottom,  with  nodules  of  both  pal«  and  dark  hrocatomit 
The  dark  frft^mcnts  are  identical  with  the  limestone  of  Jeune  Lorette^ 
uot  only  mineraJogically.  but  as  containing  the  same  TrilobitM,  Cormb^ 
Encrinital  stems,  and  MurchUonitt.  Mr.  Logan  statee  snniiar  facts» 
but  does  not  point  out  the  lurAlitic«. 

The  fissures  of  the  clav -shale  of  this  second  road  are  ofUn  coated 
with  copper-prrites  ;  and  we  meet  with  Grapioiiieg^  Fenesteila,  and 
Olauctmome. 

In  the  middle  and  at  the  foot  of  this  road  the  strike  is  N.N.E. 
and  the  dip  E.S.E.   ZKo^ 

Calc'Spar  veins  are  common  in  tlie  conglomerates  here,  and  intrr- 
aect  the  uodules  and  matrix  indifferently. 

The  rtmta  olou^  Hhure  from  here  either  westward  Co  the  moutb 
the  River  Chaudi^re,  or  eastwards  toward  Beaumont,  as  far  as  the^i 
can  be  readily  made  out,  are  in  kind  and  in  motual  relation  the 
as  those  on  the  north  shore  of  the  St.  Lawrence  and  about  Point 
Levi;  but  the  ground  is  unfavourable  for  minute  exAmiuations. 

Ridges  of  clay-slate,  principally  red,  but  often  greea  and  black, 
with  layers  of  gre>'wacke,  form  tlie  barrier  of  the  Chatidi^rr  Fails. 

A  third  of  a  mile  east  of  the  Lauzon  Ferry  there  is  a  horiioDtal 
•cction  of  a  set  of  contortions,  the  extenial  layers  of  which  graduAllv 
return  to  the  nonnal  direction  in  the  manner  rrpresetited  in  PI.  3o« 
fig.  5  of  Sir  U.  De  In  Bt-che's  "  (leological  Scclioiis." 

General  obserraiions. — The  gnei&a  of  the  north  shore  of  the  St, 
Lawrence  in  this  vicinity  is  of  the  kind  prevalent  in  the  Canadaa, 
and  is  confurmable  to  it.  The  group  of  round-topped  hilU  and 
mountains,  about  twenty  miha  across,  of  which  gneiss  forms  the 
greater  part,  trends  N.K.  and  S.W.,  with  valle^-s  inteqiosed  of  varioue 
seditnentary  rocks,  among  wtiicb  we  find  Treutun  limestone. 

[We  find  Putsdaii)  sandstone  to  be  extremely  thin  here,  as  has 
been  Tcrbally  remarked  by  Sir  R.  Murchison.  Its  thickneM  tn- 
creesM  as  we  tnvel  westward,  until  in  Lake  Superior  and  in  the 
HisBiisippi  valley  it  is  in  gn*at  mass. — April  20.] 

The  Potsdam  sandstone  and  Trenton  limestone  here  rest  tmeon- 
fomiably  upon  tlie  subjacent  crystalline  rocks,  aikd  are,  thereA)t%. 
posterior  to  them.  The  same  takes  place  on  the  Great  Lakei^  atj 
Montreal,  Cape  Tounncnt,  I^wcr  (^onada,  kc. 

The  fossil  remains  in  the  Trenton  limestone  occur  only  in 
ud  the  different  locahties,  as  Lorette,  Beanport.  &c..  each  havr  some 
exclusively.  The  AMaphus  gigoM  ami  HAynehonetla  hi-rd  together  in 
particular  IkhU. 

Utira  slate  occurs  in  very  limited  Quantity  about  Quebec ;  a  nar- 
row band  only  i»  riiuble.  characteriieu  by  its  uniform  shaly  anpect, 
and  by  Uic  prc»ence   of   TriartAnu  Bedcii   and    Graatuiite*.     !■ 
fact,  here  as  elsewhere,  it  speedily   merges  into  the  Iludson  Biw! 
Group. 

Tlie  Hudson  River  Group  is  enonnously  developed  in  tliis  part  of 
North  America.  The  tract  occupied  by  it  is  at  least  600  mtlca  km|^. 
from  Lake  Tcmiscouta  on  the  N.E.,  to  the  8ute  of  New  York  aatr 
Lake  Ontario  on  the  8.W,  i  and  it  extends  from  thence  in  great  de> 


1853.] 


BIG8BY GEOLOGY  OF  QUEBEC. 


101 


Uched  fields  to  the  State  of  Tennessee.  Its  breadth  is  always  very 
considerable. 

The  black  aluminous  azoic  limestone  of  Quebec  is  of  unusual  thick- 
ness for  the  Hudson  River  Group.  This  may  be  safely  stated  at 
2000  feet,  and  might  have  been  calculated  at  5000  feet,  but  for  the 
disturbances,  which  make  an  accurate  estimate  impossible  *.  The 
intercalations,  it  will  be  remembered,  are  few. 

Natural  concealments  from  wide  waters,  woods,  and  detritus  pre- 
rent  our  tracing  the  extension  of  this  limestone  into  the  adjacent 
country. 

Usually  the  Hudson  River  Group  consists  of  rapidly  alternating 
beds  of  dav-shftlo,  sandstones,  conp;lome rates,  and  limestone,  from  a 
few  inches  to  50  feet  thick,  and  occupying  wide  tract*  of  country. 
It  is  curious  to  observe  that  the  successively  superadded  beds  have 
always  the  same  general  constitution  and  chiefly  differ  in  (he  different 
state  of  the  pebbles  and  fragments  in  the  conglomerates  and  sand- 
8toDe3>  and  in  the  introduction  of  one  or  two  new  ingredients.  These 
appearances  seem  to  indicate  a  very  prolonged  epoch,  during  which 
a  certain  set  of  not  very  dissimilar  acts  have  been  repeated  times  all 
but  innumerable,  and  upon  the  tranquil  floor  of  a  shallow  sea,  which 
was  afterwards  elevated. 

The  pebbles  of  the  quartzose  conglomerates  are  of  the  same  pecu- 
liar white,  bluish-wliite,  or  brown  quartz  that  we  see  in  the  Potsdam 
sandstone  near  Kingston,  I^ake  Ontario,  at  Gananoque,  and  Mont- 
roorenci. 

One  of  the  calcareous  conglomerates  is  evidently  derived  from  the 
Trenton  Umestone. 

In  80  early  deposits  as  the  Hudson  Biver  Group,  it  is  hard  to 
point  out  the  source  of  the  drab-coloured  pebbles  of  varinus  shades 
so  frequent  at  Lauzon  and  elsewhere.  According  to  our  present 
knowledge,  we  have  only  to  look  to  the  Birds'  Eye  and  Calciferous 
limestones  as  their  parent  rocks ;  with  these,  however,  1  am  but  httle 
acquainted.  Nor  ao  I  understand  clearly  how  the  Hudson  River 
Group  came  to  be  conformable  to  the  gneiss  of  this  district,  with  two 
unconformable  strata  of  great  thickness,  and  widely  different,  in- 
terposed. 

•  This  limestoae,  il  will  be  remembered,  occupies  the  whole  breadth  of  land 
from  the  River  St.  Lawrence  across  to  the  River  St.  Cbarlea,  in  front  of  the  For- 
tificatioof  looking  westerly,  a  distance  of  1837  yards. 
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The  foUowuig  communicatioDS  were  read  : — 


1,  Oh  the  Albert  Mine,  II ilsho rough,  Ni£w  Brunswick. 
By  J.  W.  Dawson,  Ksq. 

[Commnnicatcd  by  Sir  C.  LycU.  V.P.G.S.] 

Part  1. 

at  this  place  were  6rst  noticed  by  Dr.  Gefincr*,  who  men- 
tions tte  occurreuc€  of  bituminous  shnle,  sandstone,  and  eonl.  Tbey 
were  subsequently  visited  by  PrufeKKorH  Johnston  and  Itobb,  who 
slate  t  that  a  thick  bed  of  bitumen  had  been  di80overe<l,  and  a  mining 
lease  applied  for. 

*  Third  Report  on  New  Bninswick. 
t  Agricultorat  Report  on  New  Brunswick,  18-(9. 
VOL.  IX. — PART  I.  I 
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Mure  recently  tlic  mineral  deposit  became  a  subject  of  titigatioii» 
and  m  the  disputed  richt  de|>ondcd,  or  was  siippowd  to  depend,  in 
part  ou  iU)  nature  anil  geological  age,  scientific  inresti^tionft  were 
made  at  the  instance  of  the  parties  interested.  The  Knentific  testi- 
mony was  of  a  remarkably  conflicting  character.  Dr.  Jackson*  of 
Boston*,  Dr.  Pcrcival,  Dr.  Ilayeft,  and  other  eminent  geologists  and 
chemists  maintiiued  that  the  sabstaiice  is  a  *'tnie  coal/*  and  tliat  it 
occurs  in  the  "tnie  coal-formation."  The  late  Mr.  R.  C  Taylor, 
F.G.S.t,  the  well-known  author  of  the  •Statistics  of  Coal'' Dr. 
Kobb,  of  Frcdericktoo,  and  others,  on  the  contrary,  held  that  the 
substance  is  '*  asphalt  or  a  variety  of  a5phalt."  and  that  it  is  a  true 
vein  occupying  a  line  of  dislocation,  llaring  taken  no  part  bi  the 
litigation  of  the  question,  and  having  recently  enjoyed  an  op(}ortuui^ 
of  examining  ttuji  somewhat  anomalous  deposit,  I  pro[»OAe  in  the  fill* 
iowiug  paper  to  state  the  results  at  wliich  I  have  arrived  in  refenner 
to  its  nature  and  gi*ologicaJ  age. 

I.  Grofoffical jwrifwH. — According  to  Dr.  Jackson,  this  \b  in  the 
Coal-fomiation.  Mr.  Taylor  inclines  to  the  view  that  it  is  in  thcOU 
Red  Sandstone ;  and  Dr.  PercivaL  while  regarding  the  depoot  m 
belonging  to  the  Carboniferous  system,  admits  that  it  underlies  the 
red  bandstone,  gypsum,  ftc.  of  the  vicinity,  which  arc  Lower  C-arbo- 
niforous.  These  differences  of  opinion  are,  I  tliink,  satisfactorily  ac- 
c^nrnted  for  by  what  I  believe  to  be  the  true  place  of  th«  dcpoaitt 
namely  iu  the  lower  part  of  the  homer  CarboHt/enma  mtimv  and  OO 
the  geftlogical  horizon  of  a  nngnlar  hand  of  pseudo-coal-mcvms, 
which  ocetirs  in  several  places  in  Nova  Scotia,  Klow  the  great  Lower 
Carboniferous  marine  limestones,  and  marks  the  dawn  of  those  pecv- 
liar  cstnary  and  swamp  conditions  which  prevailed  so  cxtensiTdy  ia 
the  middle  snd  later  [tortions  of  the  C-oal  period. 

In  No^Ti  Sttitin,  this  member  of  the  Carbon  if erons  system  usually 
consists  of  dark-coloured  argillaceous,  bituminous,  and  calcareoos 
shales,  with  san(L<^tones.  and  occasionally  thin  layers  o(  cual.  These 
beds  contain  a  few  coal-pUnts,  especially  l^pidodendroti^  and  rasomr 
places  abnndance  of  scali*s  of  tishes  (  FlfJopfvrhius^  PaUronisruM^  &c.). 
They  are  well  Be<'n  at  Lower  Ilortou,  llorion  lUuff.  Windsor,  Koel, 
Walton,  Five  Mile  River,  antl  Plai^ter  Cove ;  and,  as  ap|»eariug  at 
these  places,  have  been  described  by  the  authort  and  SirC.  LycU. 
It  is  somewhat  singtdar  that  a  comparison  with  this  well-kuowu 
group  of  rocks  has  not*  so  far  as  1  am  aware,  occurred  to  any  of  the 
gentlemen  who  hsTe  writtrn  on  the  Albert  deposit.  The  following 
arr  the  gn)un(l8  on  which  I  would  refer  it  to  this  partictilar  place. 

At  the  South  Joggins  in  Nova  Scotia,  distant  in  a  diret't  line  about 
twenty  miles  8.E.  troro  the  Albert  Mine,  occurs  a  well-known  ssctm 
ofrocksaf  the  true  coal-fomuilioa,  dipping  to  the  S.S.W,  Folknriig 
these  beds  in  descending  order,  we  find  the  lower  carbonifcnNis 
of  red  clars  and  sandstones  with  limestone  and 
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at  Miitudie,  Napan  Hirer,  and  other  plocefi,  and  extending  eastwardly 
to  Pugwash,  and,  as  I  am  informed,  westwardly  toCft]>e  Merangouin. 
Proceeding  lo  the  N.W.,  however,  we  do  not  continue  to  find  a  dc- 
acending  series  ;  but,  on  the  eontrar)*.  passing  over  an  anticlinal  line, 
we  find  at  Fort  Cumberland  and  other  places  in  Now  Brunswick,  a 
repetition  of  the  carbouiferoua  rocks  with  northerly  dips.  The 
highest  beds  seen  on  this  line  of  section  appear  at  the  Ferry,  east  side 
of  Petitcodiac  River ;  these  are  grey  sanustones  with  Ca/amileSt  Ar- 
tesht  and  trunks  of  Coniferous  trees,  probably  belonging  to  the  lower 
part  of  the  coal-measures.  At  Dorcliester,  and  near  Benuett's  ship- 
yard, on  the  west  side  of  the  Petitcodiac,  the  same  beds  are  repeated 
with  southerly  dips  (S.S.E.  to  S.E.),  and  thence  to  the  Albert  Mine, 
distant  about  ten  miles.  We  have,  as  far  as  the  nature  of  the  ground 
will  allow  ua  to  ascertain,  a  descending  series,  apparently  as  follows  : 

Grw  sandstone,  often  coarse  and  pebbly,  with  shales  and  con- 
glomerate ; 
Reddish  sandstone ; 
Limestone  and  gypsum  ; 
Red  sandstone  and  conglomtTate  ; 
Grey  and  dark  conglomerate  ; 
Calcareo- bituminous  shales  of  Albert  Mine. 

In  the  vicinity  of  the  beds  last  mentioned  are  the  metamorphic 
schistose  racks  of  Shcpoily  Mountain,  which  I  hud  an  opportmiity  of 
examining  in  1819  ;  these  are  probably  older  tluui  the  Carboniferous 
system,  aud  underlie  the  Albert  shules,  which  seem  to  occupy  the 
centre  of  an  anticliiml  running  nut  irom  the  metamorphic  rocks  into 
a  carboniferous  country.  The  order  of  superposition  sketched  above 
I  have  endeavoured  to  represent  in  fig.  1 ,  which  differs  from  a  section 

Pig.  1. — General  arranffement  of  the  Virata  between  South  Jogging 
and  Albert  Mine. 
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which  I  have  seen  in  an  anonymous  pamphlet  on  the  Albert  contro- 
TpTsv,  principally  in  sliowiiig  the  anticUnal  intervening  between  the 
Petitcodiac  River  and  the  South  Joggiua. 

In  the  position  above  indicated  as  that  of  the  Albert  shalcSi  and 
especially  in  the  vicinity  of  tlie  oKIer  formations,  we  should  expect 
to  find  in  Nova  Scotia  a  group  of  rocks  corresponding  to  them  in 
lith(tlo"ical  character,  (except  tliat  the  Albert  shales  are  more  highly 
bitumuious  than  any  yet  known  in  that  country).  On  the  other  haiul, 
uo  group  of  shales  in  the  higher  members  of  the  Carboniferous  system 
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which  include  the  ordinary  productive  coal-mewures  resemblM  thett 
shales  tit  Uthulogical  characters. 

The  most  ahundant  fossils  in  the  Albert  shdeft  are  the  remains  of 
Fishes,  some  of  which  occnr  entire  and  in  a  beautiful  stat«  of  preser- 
vation. Most  of  tliose  fishes  brloiig  to  the  geuus  Pa/«OM««eiM.  and 
several  of  the  most  perfect  specimens  are  described  and  figarvd,  and 
referred  to  new  species,  bv  Dr.  Jackson  * ;  and  Prof.  Agassis  informs 
mc  that  the  whole  of  a  eoUei'tiun  submitted  to  hiui  belonc:  to  known 
carboniferous  genera.  TiwsW  plants  appear  to  be  rare,  as  is  gcnerallv 
the  case  in  beils  of  the  perioa  to  which  I  refer  thew  nhales.  I  ob- 
taine<l  at  the  mine  only  a  few  slender  striated  stems,  which,  as  far  as 
ap)»cflranco  goes,  may  have  belouf^d  to  any  geological  period  ;  but 
Dr.  Jackson  has  figxired  a  l^puhnlendron,  similar  to,  if  not  i<lentical 
with,  a  species  fouud  at  Ilorton  Bluff,  a  FlahfUann.  and  Cafmmiie», 
Collectively  these  fossils  stifHricntly  e^tAblish  the  rarlM)mfcrous  ■« 
of  the  deposit,  and  they  have  also  a  greater  reM'mblatice  to  tne 
grouping  of  organic  remains  in  the  ilorton  beds,  than  in  anj  other 
|uirt  of  tluit  system. 

It  thus  appears  that  the  evidences  of  superjtosition,  mineral  cha- 
racter, and  fossils  concur  in  placing  the  Aluert  shales  in  the  lower 
part  of  the  (Carboniferous  system  ;  and  I  may  add,  that  a  companaoo 
of  my  observations  with  all  the  additional  details  given  in  tbip  pul>- 
lislu'd  reports  still  further  confirms  me  in  this  view,  which,  as  I  naw 
above  mentioned,  is  also  that  of  Dr.  Percival.  who  seisms  to  bavp 
cxAinineil  the  stratigraphical  reladoos  of  Che  deposit  with  great  aoco- 
racy,  although  he  was  probably  not  aware  of  the  aiialogsct  of  the 
de)x>sit  with  l»eds  of  a  similar  age  in  Nova  Scotia. 

'J.  Drscription  of  the  Mine  and  Us  rontatning  hetfs, — Under  tlni 
head,  while  treating  only  of  facts  ascertained  by  myself  on  the  spot, 
I  Hhall  omit  such  as  are  not  necessary  to  the  evplanation  of  the 
pcculisrilirs  of  the  deposit,  n'ferring  for  fuller  details  to  lite  reports 
of  Taylor,  Jackson,  and  Percival. 

The  pit  for  the  extraction  of  the  mineral  is  situated  on  the  scmth 
side  of  Frederick's  Brook — a  small  stn'nm.  running  eastwardly  into 
the  Petitcodiac, — and  near  the  jimrtion  of  two  branciies  of  lite  brooV. 
lu  appruacliing  the  mine  from  thr  soutli,  tht*  bittmiinou*  ihales  aiv 
•een,  in  nearly  a  horizontal  [lositiou.  in  a  shallow  road-rutting.  This 
may  be  a  deceptive  appearance.  Dr.  Percival.  however*  eousidcrs  H 
to  be  the  tnte  arrangement  at  this  point.  At  the  pit-mouth  the 
beds  dip  to  the  south,  at  angles  of  iH)^  and  tiO^,  and  caaaisl  of  gnj 
and  dark-e(doured  thin-Nnldetl  bituminoiu  idialea  [  and  theae  ahalee 
appear  with  simiUtr  di|>s  on  the  south  branch  of  the  brook.  The 
outcrop  of  the  coalf  is  not  now  seen,  but  in  a  line  with  it  I  obarrfad 
a  reinarkable  cnimpling  and  arching  of  the  beds  in  the  biak  of  tlM 
brook,  at  the  point  where  the  southwardly  dipping  bed*  aboft  DOtieed 
meet  a  similar  or  the  ■»«  nries  dipping  to  the  north-weat  i  tUe  ia 
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represented  in  fig.  2.  The  outcrop  of  the  coni  in  the  bed  of  the 
brook  Wft»,  as  1  wb9  informed,  very  narrow,  and  the  appearances  now 
presented  are  as  if  tlie  shales  had  arched  over  it.  Ou  the  northern 
side  of  the  arch  above  referred  to,  and  in  the  north  branch  of  the 
brook,  are  seen  a  thick  scries  of  bilunmious  and  cAlcarcous  shalefi, 
with  three  beds  of  saudstouc,  the  whole  dipping  to  the  north-west  at 
a  lugh  angle.     The  strike  of  one  of  the  most  regular  beds  1  found  tc 


Fig.  2.  Arched  Strata,  near 
Albert  Mine. 


Fig.  3.  Bent  Stralai  near 
Albert  Mine, 
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■      be  S.  18^  W.  ma^etic.     Many  of  the  shales  contain  scales  of  Fish, 
^      and  one  of  thern  has  a  peculiar  oolitic  structure,  consisting  of  a  lami- 
nated basis  of  impure  coaly  matter  or  earthy  bitumen,  with  crysialUnc 
calcareous  j^ins,  which  are  removed  by  weathering,  and  leave  a  light 
vesicular  inflammable  residuum  of  very  singular  aspect.     The  shales 

I  are  in  sctine  pUces  remarkably  bent  and  contorted,  as  if  by  lateral 
pressurt'  when  in  a  soft  state.  A  part  of  one  of  these  flexures  is 
accurately  re|>resciited  in  fig.  3,  and  illustrates  some  appearances  in 
themine  to  be  subscfjucntly  noticed. 
crop 

connecting  the  bottom  of  the  shaft  with  the  coal  shows  thin-bedded 
bituminous  shales  with  calcareous  and  ironstone  bands  and  concre- 
tions, dipping  at  the  end  nearest  the  coal  S.S.W.,  at  an  angle  of  60*^, 
though  a  dip  to  the  S.E.  is  more  prevalent  along  this  side  of  the 
mine.  Tlie  coal  at  this  place  is  about  10  feet  in  thickness,  and  its 
upper  surface  dips  N.W.  about  7.'>°.  On  the  S.E.,  or  under  side,  it 
rests  against  the  edges  of  the  somewhat  contorted  beds,  already  no- 
ticed as  dipping  to  the  southward,  and  on  the  north-west  side  it  is 
overlaid  by  similar  beds  dipping  in  the  same  direction  with  the  coal, 
but  so  much  contorted  as  to  present  on  the  small  scale  a  most  com- 
plicate<!  and  confused  ajipearfliico.  The  coal  itself,  aa  seen  iu  mass 
underground,  presents  a  beautiful  and  singular  a|>}>earance.  It  has 
a  splendent  resinous  lustre  and  perfect  concnoidal  fracture  ;  it  is  per- 
fectly free  from  mineral  charcoal  and  lines  of  impure  coal  or  earthy 
matter.  It  is,  however,  divided  into  prismatic  pieces  bv  a  great 
number  of  smooth  divisional  planeR,  jiroceeding  trom  wall  to  wall, 
much  in  the  manner  of  the  cross  structure  seen  in  carbonized  trees, 
and  in  the  struaks  of  pitch-eujil  in  the  ordinary  coals.  At  the  N.W. 
side,  or  roof,  the  coal  joins  the  rock  without  change.  On  the  S.E. 
side,  on  the  contrary,  there  is  a  portion  of  coal  a  few  inches  thick. 


The  principal  shaft  has  been  sunk  perpendicularly  from  the  out- 
)p  of  the  coal,  and  at  its  lx>ttom  is  6/  feet  south  of  it.    The  gallery 
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tucluding  angular  fragments  of  the  dhale,  some  beds  of  whicli  t»ii  (bia 
side  are  very  tender  and  cleave  readily  into  rbomboadal  pieces.  The 
coal  enveloping  ttieae  fragments  must  bave  been  loftfliMd  raffioMnUy 
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licnetrate 

regular  divisional  planes  than  in  the  central  jMirts  of  the  mas*,  and 
has  probably  been  shifted  or  crushed  somewhat,  cither  when  it  n- 
ceived  the  included  fragments  or  subsequently.  Both  at  the  roof  and 
floor,  the  coal  shows  distinct  evidence  of  a  foniu-r  pasty  ur  fluid  ooa- 
„.  r.  .     .        >.  .         M,,       dilion,  in  hanng  injected  a  pnTVcoahr 

Coal  to  (he  coHtmHtng  teds  ^„^^  ^^  ^^^  contaiuing  rocks.  On 
M  teen  near  Mr  Mha/i  of  the  ,,^,|,  ^oof  and  floor  also,  but  tt^ 
*"'"'•  cially  the  latter,  there  are  ahundant 

evidences  of  shifting  and  di.>ilurhiino« 
in  the  slickenside  surfaces  with  which 
they  abound.  All  ihe-M?  ap[»earancTii 
1  have  endeavoured  to  represent  in 
flg.  -4,  which  agrees  in  the  esarniiftl 
points  with  a  similar  figure  ginsi 
by  Prof.  Tavlor,  who  does  not,  1miw« 
ever,  represent  the  contorted  state  of  ilic  beJs  and  the  eraahing  of  the 
lower  nde  of  the  coal. 

The  levels  of  the  mine  extend  on  both  sides  of  the  shaft  along  the 
course  of  the  coal.  On  the  south-west  they  extend  about  I/O  feet, 
when  the  coal  narrows  to  a  thickness  of  one  foot.  In  this  direction, 
bowerer,  1  had  not  time  to  examine  them.  In  proceeding  to  the 
N.R..  the  coal  has  a  general  course  of  N.  50'^  K.,  bending  gradually  to 
N.  tjj'''^  K.,  and  everywhere  presenting  the  appearances  already  noticed, 
tliough  attaining,  in  one  place,  a  width  of  \'^  feet.  At  the  distanoe 
of  about  200  feet  from  tue  shaft,  a  remarkable  disturbance  occors. 
Tho  main  Inxly  of  the  etml  bends  suddenly  to  the  northward,  its 
coarse  brooming  N.  29^^  E.*  for  about  'J5  feet,  when  it  returns  to  a 
course  of  N.  511^  E.  At  the  bend  to  the  northward,  a  small  pot  of 
the  vein  proceeds  in  its  original  course,  and  is  stated  by  the  pmuui 
connected  with  the  mine  to  run  out,  leaving  a  large  irrt^ilar  pro* 
montory  of  rock  between  it  and  the  main  body  of  the  coal.  j\d» 
disturbance  has  been  variously  represented  as  a  unit,  and  na  a  cutting 
of  the  vein  across  tlio  strata.  Though  I  eonfeos  that  the  apitranuictt 
are  of  a  puzzling  character,  and  are  but  imperfectly  exposed  in  the 
mine,  the  impression  left  on  my  mind  is  tliat  it  is,  on  a  large  acaU;  a 
flexure  similar  to  that  represented  in  fig.  3,  and  accomjiauied  by  ■ 
partial  tearing  asnnder  of  the  beds.  It  seems  evident  that  the  beds 
nmst  hare  been  in  a  soft  state  at  the  time  when  this  th<»turbanre 
occurred,  akhongh  there  may  have  been  subsequently  some  Tertkal 
shifting,  especially  on  the  wi-st  side  of  this  "Jog." 

Bsyond  this  flexure,  the  deposit  contracts  in  width,  and  hcconm 
more  regular,  and  eventually  its  containing  walls  assume  a  conlbrai* 
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bert Mine. 


able  dip  to  the  S.  o*^  E.,  at  an  angle  of  (J9".   Tlie  appearance  presented 
at  the  time  of  my  visit  in  the  extreme  end  of  the  most  advanced  levels 
b  represented  in  fig.  5,  where  it  will  be  obscned  p.     r    c    #  ..     / 
that  the  S,E.  wall  still  shows  indications  of  the     If' *'i'  j*"    * '*/ 
prevailing  contortions  of  the  beds,  and  of  the 
manner  in  which  these  cause  the  ends  of  strata  to 
abut  iigninst  the  coal. 

At  this  place,  an  exploratory  level,  driven  to 
the  S.E.,  shows  a  series  of  bituminous  shales, 
with  bands  of  ironstone,  dipping  regularly  to  the 
south-eastward.  I  could  not,  in  any  part  of  the 
mine,  find  beds  corresponding  to  the'  Stigmaria- 
underclay  of  ordinary  coal-seams,  though  on  the 
S.E.  side  some  of  the  beds  are  of  a  more  compact 
and  purely  argillaceous  character  than  those  on 
the  S'.W.  side,  or  roof,  of  the  seam.  The  iron- 
stone bands  and  fish-bearing  shales  are,  however, 
not  very  dissimilar  from  those  in  some  coal-mea- 
mires  of  the  ordinary  coal-fonnation.  They  present  no  indications 
of  metamorphism  or  of  the  passage  of  heated  vapours,  and  all  their 
appearances  show  that  their  bituminous  matter  has  resulted  from 
the  presence  of  organic  substances  at  the  time  of  their  dej)osition. 

It  is  evident  that  all  the  aliove  phocnometia  can  be  explained  on 
the  Bupposititm  that  this  coaly  mass  oc(>upies  a  fissure  running  along 
an  anticlinal  bend  of  the  strata  ;  and  that,  apart  from  tlie  character 
of  the  uuncral  and  the  coutauiiug  beds,  this  would  be  the  most 
natural  explanation.  (>n  the  other  hand,  when  we  consider  the 
contorted  condition  of  the  beds,  indicating  disturbance  when  in  a  soft 
state,  and  the  sliekenside  joints,  pointing  to  subsequent  aliifts,  we 
cannot  refiisc  to  admit  that  a  conformable  bod  of  true  coal,  if  subjected 
before  and  after  its  consolidation  to  such  movements,  might  present 
all  the  appearances  of  complication  and  disturbance  observed  iu  this 
mass,  more  especially  if  originally  of  small  extent,  and  thinning  out 
toward  the  edges.  On  this  view  we  should  have  to  suppose, — 1.  Dis- 
turbance and  contortion  of  the  beds  while  soft,  and,  at  the  point  in 
question,  a  regular  and  somewhat  abrupt  arching  of  the  beds ;  2.  A 
fault  throwing  down  the  south  side  of  the  arch  along  a  line,  coinciding 
in  part  of  its  course  with  the  highly  inclined  imderside  of  the  coal  at 
the  north  side  of  the  arch  ;  and  3.  Removal  of  the  upi)er  part  of  the 
north  side  of  the  arch  by  denudation.  Fig.  5  represents  the  appear- 
ances which  would  thus  be  produced,  and  it  will  be  seen  that  they 
very  closely  correspond  with  the  present  condition  of  the  deposit,  not 
excepting  its  thinning  toward  the  surface.  If  this  he  the  true 
explanation,  it  is  probable  that  the  sunken  south  side  of  the  bed  has 
not  yet  been  reached  in  the  excavations.  It  might,  however,  in 
approaching  it  from  above,  show  a  succession  of  wedge-shaped 
included  masses  of  rock  or  "  horses,"  one  of  which  I  saw  in  the  lloor 
of  the  lowest  level.  On  this  view,  also,  the  "  Jog  "  or  faidt,  above- 
described,  may  be  a  lateral  bend  received  by  the  bed  in  the  original 
contortion  of  the  strata ;  and  at  this  point  the  straight  fracture,  pro- 
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kusej  the  nppcnrnnce  of  tlie  vein  nianinK  in  the  former  coui 


dadni 

CAUfled  tlie  nppcnrnnce  of  t!ie  vein  ruaning  in  the  former  coutm  of 
the  hfd  alonp  the  line  of  faalt,  aud  also  the  greater  regularity  of  the 
bed  beyoud  the  "Jug/*     Tiiia  explaiiatiou  is  rvprcsentcd  iu  fig.  7. 


Fig.  6.  Ideal  rrpreatntation 
of  the  cansf  of  the  uppear- 
attcri  at  Albert  Mine. 


Fig.  7.  Tke'^Joff'  at  Albrrt 
Minet  and  its  M^ppoted  rW«- 
tion  to  the  linr  of/autt. 


t.v. 


Part  II.     [J&ttrm^i 

TiiK  author  then  proceeds  to  describe  ihr  ehnmrtrr  uf  the  iniucrml  in 
th-tntl.  Ilr  eniijiiilrrs  it,  not  withmit  dnnht,  ns  I'itrh-coal.  He  give* 
coniiiArativc  exainiiiAtions  of  it  and  of  Jet  from  M'hitby,  and  nhoiri  a 
nimilarity  of  ronstitution  which  he  eonudeni  to  indicate  tiimdahty  of 
origin.  Air.  Dnuxon  haa  uot  been  able  to  detect  orgniiie  sinuiiire  in 
it  under  the  niicroacope*,  thoogh  such  are  stated  to  occur  by  Mr. 
Uaeuu  of  Boston. 

Respecting  its  orii^n  and  mode  of  formatinn,  he  remarVi  that  two 
alteniativrs  pn^Acnt  tnemselves : — 1 .  I'hr  subntonce  uiay  have  reaoltfd 
fVom  a  hardriiing  of  hitumen,  the  mode  of  foniintioti  being  sinular  to 
that  of  Kunhaltutn  :  2.  It  may,  like  jet  and  utltcr  coala,  havr  resulted 
(mm  the  bituininixation  of  woody  matter  under  the  long-coatiiiQcd 
■ebon  of  moisture  and  preMure. 

HedisouMalhe  ttrut>AbiUlie«of  Mcbbyitothenis^  and  remarks  titat 
CAch  10  aocoropanieif  by  »erious  difficullic*.  \iXvr  a  riirrful  considera- 
tion of  the  circumstances  of  the  case,  he  adheres  to  the  second  ricw, 
not,  however,  without  hesitation. 

•  ProAstsor  Qnekatt,  of  the  Bojsl  College  of  Sorgeoos,  tiss  kuMUy  mffUti  tba 
tbUowing  Sau: — 

I  hav«  gisrninwl  msny  •pKineoi  of  tlie  jei-Ukt  mbslanee  from  tho  Aftsit 
Mine,  HUsboroogh*  wd  can  ftnt)  no  trace  wttstmr  of  v«g«(ahlt  tcrocurs  ta  llaia 
Pracmred  plM«a  of  (fcto  HilMUace  pntrtti  tomt  poecdiar  ohantew,  havtef  an  et- 
CMdingly  Chta  odfs  fnss  whieh  aamtnm  shsqi 


■cJaMintacnicd  iImb.  TlMst  siilcaU  vs  m  varioai  mhb  ad  kagdifc  and 
evidftatir  coaipnsM  of  tho  naw  maloris]  h  tho  ansa  flnai  whkdi  Ibcy  mn 
■it«n  off.  Tlifre  u  a  great  icadeacy  even  to  tttc  prrfurrd  »lim  u>  s|ibl  n  lala 
tacM  ipiculstc  bodies,  the  ends  of  which  ut  (fv(|urMtl)  dk«mt>l«  lalOfllBltMS 
ibmrati. 
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Note  on  the  Fossil  Fish/tow*  Albert  Mine. 
By  Sir  P.  de  M.  G.  Ecjeuton,  Bart..  F.G.S.  &c. 

The  specimens  of  tlie  fossil  fishes  from  tbc  .Vlbert  Mine  that  are  in 
Sir  C  Lyt'U'g  Collection  and  the  Museum  of  the  Geological  Society 
all  hcloug  to  the  pcutis  Paiaonisciut.  Specimen  marked  No.  1  pro- 
bably belongs  to  the  species  named  P,  Alberti  by  Dr.  C.  J.  Jackson*. 
No.  2  is  most  like  P.  Cairrnfii.  No.  3  corresponds  with  the  species 
figured  pi.  2.  iig.  3.  This  is  not  named  in  Dr.  Jackson's  descrip- 
tion, but  probably  is  also  P.  Cairnsii,  The  head-bone  and  scale, 
specimen  No.  4,  H|)poar  from  their  size  and  character  to  resemble  the 
characters  of  the  s(K,'cies  figured  pi.  I.  fig.  5,  but  not  described. 

All  the  species  from  this  locality  are  reinnrkable  for  the  remote 
|)Ositiou  of  the  dorsal  fin,  and  the  highly  sculptured  ornatnentatiou 
of  the  heafl-bones  and  scales.  They  are  also  remnrknlile  lor  the  large 
size  of  the  scales  covering  the  dorsal  angle.  Some  of  ihe  larger  spe- 
cimens figured  by  Dr.  Jacksou,  especially  fig.  2.  pi.  I,  have  great 
resemblance  to  the  forms  of  PafitonUcm,  graduating  iiitd  the  charac- 
ters qX EurynofHs  and  Jinpft/pterus,  found  at  Burdie  House  and  New- 
liaveu  in  Scotland.  Ttit'y  are  all  tjuite  remote  in  character  from  the 
PaltKoiiisd  of  tlie  Kupfer  Schiefcr  and  Maguesian  Limestone. 


2.  On  the  Carcuakouon  and  other  Fisu  Remains  in  the  Red 
Crag.     By  S.  V.  \Vood,  Est^.,  F.G.S. 


March  23,  1853. 

William  Fairbaim,  Esq.,  Theodore  Stanley  Henekeu,  Esq.,  Thomas 
U.  Henry,  Ksq.,  II.  II.  Howell,  Esq.,  Lovell  Reeve,  Esq.,  John 
Keuyon  BlackwcU,  Esq.,  and  Uerbert  Fraociii  Mackworth,  Esq*)  were 
elected  Fellows. 


The  following  communicatious  were  read : — 

I.  On  some  Tertiary  Deposits  i«  San  Domingo.  By  T.  S. 
Heneken,  Esq.,  F.G.S.  With  Notes  on  the  Fossil  Shells, 
by  J.  C.  Moore,  Esq.,  F.G.S. ;  and  on  the  FossiL  CORALS,  by 
W.  Lonsdale,  Esq.,  F.G.S. 

The  following  remarks  on  the  geology  of  a  part  of  the  island  of 
Son  Domingo-f'  (made  at  intervals  during  the  hurry  and  excitement  of 
war  and  re^-olntion)  are  offered  not  so  much  with  a  view  of  possibly 
disclosuQg  any  new  or  interesting  facts,  as  from  a  desire  to  contribute, 
though  it  might  be  imperfectly,  to  the  extension  of  geological  sta- 
tistics, aa  regards  an  interesting  r^on  hitherto  but  little  known. 

•  Report  on  the  Albert  Coal  Mine.  8vo.  p.  22.  &c. 

t  Set  aiko  »ome  remarks  r»n  the  geology  of  this  portion  of  San  Domiugo,  by  \\\t 
Author,  Quart.  Jourrt.  Geol.  Soc.  vol.  n.  p.  39  et  s^fj. 
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Tlie  UIaihI  of  San  Dumiugo  is  one  of  the  lar^t*  Atitillrs;  it  forms 
a  connpcting  link  with  thi'  istlands  of  Cubn  niid  INirto  iCico.  the  (hrrc 
Acting  US  a  ^'ast  dyko  that  coufiiieii  thi*  waters  of  the  C-arrihlwaii  Sta 
and  Gulf  of  Mexico  as  tliey  arc  forced  in  by  tlie  great  Etjuatunal 
rurreut,  and  which  aftcrwartb  escape  through  tiie  luurow  paaaage 
between  Cuba  and  the  coast  of  Florida. 

Id  an  economic  point  of  new.  the  g«olocy  of  S.  Domingo  is  of 
interest  on  account  of  its  mineral  riches,  anu  es[>eciallr  its  atofn  of 
foHil  fuel,  indicated  by  numerous  outcrops  of  coal  (hgnite),  which 
may  at  a  future  time  be  available  for  the  im|>ortazit  commrrcial 
interests  of  our  country. 

Metamorphic  and  crystalline  rocks  are  the  chief  component  mate- 
rials of  the  ct'utral  chain  of  mountains  called  the  Cibao*.  from  wliich 
distiuct  ridges  branch  off  in  some  places  towards  the  coast.  Ti)«ae 
mountains  rarely  exceed  (>()<H)  feet  in  height. 

Secondary  (.')  fonnations  prevail  over  the  northern  and  eastern 
flections  of  the  island,  and  patches  of  tertiaries  are  met  with  locaDv 
along  the  coasts.  Of  the  tertiary  deposits  there  arc  two  wrll-iMnetl 
bomns  that  have  been  subject  to  some  examination.  One  occupin 
the  ralley  of  the  Lagoons  on  the  south  side  of  the  Ltland  ;  it  ratruds 
from  the  Bay  of  Neyba  to  Port  au  Prince,  and  likewise  occupica  a 
Urge  portion  of  the  ('eutral  Plains  in  that  viriiiity.  The  other,  to- 
woraa  the  north,  embraces  the  valley  of  the  River  Yaqui.  fnim  Sant- 
iago to  Maiichiuei'l  Bar>  beyond  which  it  may  be  traced  fringing  the 
poaat  until  it  approaches  Ca|ifliaytien,  a  diatjuacc  of  above  lOU  miles. 

This  latter  basin  will  he  the  object  of  the  prcMut  remarks.  ^ 
Map.  fig.  I. 

The  vallev  of  the  Yaqui  is  bounded  on  the  norlli  by  the  cordiUrra 
of  Monte  Cliristi.  and  to  the  south  by  the  Cibao  Moontaiiu.  The 
substratum  is  oimposcd  of  an  unfossiliferous  red  aandstoue,  and  the 
entire  diatuo*  min  Santiaffo  to  Monte  f 'hri^i.  alnrnt  eighty  milc^ 
may  be  eonsidnrd  as  an  incliDed  plane  or  eoutimiuus  sheet  of  aatiil* 
stone.  The  strati H(*ation  of  this  sandstone^  ahhotidi  boriaoptri  m 
some  plact^  is  in  genera]  very  disoirdaiit,  and  ottra  oocnpleCcij 
brokt'Ti  up  by  atiticlinal  axesf-  At  Pontnn  thr  dip  is  i;'**",  W.  bv  N.  i 
at  Esfteranzo,  some  four  miles  to  thr  westward,  it  is  2.V^.  S.W,  b? 
8.;  near  lUmipino  the  dip  is  30*^,  N.N.M'. ;  and  at  St.  Lorento 
45*.  S.S.W.  On  the  hei^hu  near  Monte  Christi.  three  milc«  from 
the  Grange  Mountain,  it  u  17^,  N.E.  bv  N. ;  wider  the  Grange  it 
Li/^N.W.  byN. 

Tliis  saudstouc  protnidea  in  small  irrefi:uUr  hilts,  urattrrrd  orrr 
the  phun  and  more  or  lesa  modified  bv  the  effects  of  denudatioa ; 
and,  being  but  scautily  covered  with  alluvium,  it  form*  a  very  drj 
barren  disirict.    Tbeac  small  elevations,  however,  give  it  an  undo-' 

*  For  MSM  rwmirfci  on  the  i«olo0  of  tba  soanUini  of  Su  Domiafo,  ••«  also 
Scteaborg^'k  VUl  %»  lh«  Vdley  or  rwliail  Atbciueuni  JcmvuI,  No^  IS9L 
p.  T97  «f  «ff . 

t  It  h  ■  queatiun.  wMhcT  tba  ih^diatU  itate  of  the  sanditant  aaj  aol  tei* 
some  reUtjon  to  ihe  laAmaet  d  tlbOM  tttmmioim  aailll^aafcM  IB 
Afbia  li  Hilyect. 
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Intcd  nppparnnce.  The  thickness  of  this  aandntonp  rnnnot  be  lea 
than  500  ft^t't,  oiid  it  is  un<]crl&i(l  by  a  large  dcTelopmetit  of  cuiiglo- 
ineratcs  and  a  coann'  ^ritstoiu%  that  rrup  out  at  the  fool  of  the 
Mout«  Clirifiti  nuigc  of  mountaius,  but  uo  fossils  have  as  yet  been 
detected  iu  them. 

The  River  Ya(|ui  takes  it«  rise  in  the  Cibao  MountMita,  And,  pnr- 
sniiiK  a  soutlterly  course,  meets  the  Tertiary  beds  near  Santiago,  wnicli 
are  here  cut  through,  leaving  on  either  hand  perpendicular  ciiib 
nearly  200  feet  high  ;  it  theu  turns  suddenly  to  the  westward*  and 
continues  its  way  through  the  entire  length  of  the  sandstone  planks 
fringed  on  both  its  bonks  by  a  rich  allu\ial  soil,  averaging  abore  tivo 
miles  in  width. 

The  height  of  the  Monte  Christi  range  is  estimated  at  rCiOO  feet  in 
the  vicinity  of  Santiago,  and  its  southeni  flanks  are  chiefly  composed 
of  a  compact  limestuue  affording  good  marble.  This  curdillrra  gnt* 
dually  diminitthes  in  height  as  it  aitprimobt-s  Monie  Christi,  wbrre  it 
teruuuates  in  low  bilb  ui  shale  aiiu  5tuid<>ione. 

Coal  (lignite)  aitpears  in  the  Monte  Chrisli  Uills  at  about  loQg. 
70''  32'  and  long.  71'~'  7\  ^V.  of  Loudon,  and  at  other  place*  aloi^ 
the  range. 

At  some  distance  from  the  western  extremity  of  this  cordillen»  and 
at  the  northcn*  point  of  Monte  Christi  Bav,  is  the  Grange,  a  steep, 
isolatctl  table-mountain,  above  900  feet  high,  in  the  same  line  as  toe 
Cordillera,  though  of  a  newer  formation,  litis  mountain,  as  an  iotcr- 
esting  outlier,  I  shall  revert  to  hereaft<-r. 

The  Cibao  Monntiuns,  on  the  south  of  the  River  Yaqiu,  art 
chiefly  mode  up  of  granite,  greenstone,  |K)rpbyry,  quartz,  chlontie 
schists,  and  other  crystalline  rocks. 

Sei'ondary  (?)  and  metamorphic  rocJis  skirt  the  Cibao  Range  at  I.aa 
.Matas  and  to  the  scmtli-east ;  and  again  fmm  between  the  Sombn 
Hilts  and  SavaiietJi  to  the  westward, 
ley  coal  occurs  on   the   River  Yaniijut, 
Savaneta. 

Upon  the  extensive  sheet  of  sandstone  that  fills  the  interval  be- 
tween the  two  ranges  of  mountains  Just  dcacribed,  the  Tertiary  bed* 
of  Santiap)  have  beeu  deposited  (aee  Man  and  Sections,  figs.  1,  2,3,  4). 
Subaetiucntly,  a  very  considenble  pottwo  of  tbme  dr|K>flits  baa  evi- 
d««itty  been'stript  off  by  dratidation,  particularly  from  the  oorthcni 
and  weatem  ]»art8  ni  the  valley.  .\t  the  eaAtem  extremity  or  app^ 
rent  head  of  the  basin,  near  the  town  of  Santiago,  tbry  arr  tolcraUy 
]M*rfect,  and  fill  up  the  plain  from  one  range  of  mouutaina  to  toe 
other.     (See  fig.  4.) 

The  phnripid  meniWr  is  a  bluish  or  gret'nish  sandy  shale,  mnrr  or 
less  affectrd  \*y  tlie  colour  of  the  neighbouring  rock*  fnnn  wliicli  it 
annears  to  liave  been  derived.  Occupying  a  central  |>us]tian  along 
tnis  blue  tlialc,  and  following  mure  or  less  the  direction  of  the  Samba 
Hills,  is  a  yellow  calcareous  sluilv  depo>it  of  tbc  Mime  agv  as  tbr 
slialr,  and  in  sonu*  nlact*a  covering,  and  in  others  inlcrUcing  itarlf 
with  it ;  but  evidentlv  derived  from  a  di^tincl  source.  This  yellow 
,  depoait  haa  been  satisfactorily  Iracvtl  from  the  brad  of  tbe  bann  to 
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the   Grange  Moanuin,  where  the  two  4lo|>oaiU  aw  Tcry   clcariy 
\\s\h\e  in  the  8C«  cliflf.     (Soc  fig.  7,  p.  126.) 

Fig.  4. — TrannerK  Section  (iVb.  3)  /rom  near  the  junction  of  /A* 
Rirrrn  Vttqui  and  Cihaa,  South  of  La  Angoatura,  to  the  Pah 
QucMuJo  Sluuntain,     Length  about  9  luilcs. 

f_ 
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B  4  •  X*  «*  •  7 

1.  Ttdhnnn  Umeatoms.         ^  ft.  fU-A  MutblaM.-^ip  ss*  S.  hf  B. 

I.  SUMle  bed.  I  A.  CmtfloiMncM. 

S.  AtiriOfr-caleweoiu  ttolM.  ItmHm.  T-  l>«rk  ■■yo  MMtifniw  tad 

«•.  l>o..      MwM^d.  j'"*""y*  thalM^-Hlip  >r  N.N  Jt. 

«•.  Dmrkihale.  j 

The  lower  beds,  made  up  of  tliesie  two  shales,  in  some  places  600 
feet  thick,  are  covered  by  a  layer  of  sliin^le.  consisting  of  pebble*  of 
mniiy  kinda  of  rocks.  »()ine  uf  ihein  IS  iiii*lii>s  tii  dianittcr.  and  mora 
or  less  staintrd  by  o\\de  of  iron.  TIiIh  cotiglomorate  i«  of  variabfe 
thickness,  from  1  to  about  10  feci,  aiid  the  Burfnce  of  the  shale  cm 
whi<rh  it  reposes  has  in  many  places  been  eroded  into  canities  wtudi 
are  filled  by  the  conglomerate.  Lastly,  this  shingly  cougloraerate 
is  covered  by  a  tufaccous  *  limestone  at  least  300  feet  m  thicknoa, 
(See  Map,  and  figs.  5  &  6,  p.  \24,) 

The  shales  bare  a  gcnml  dip  of  firom  5°  to  7°  to  the  N.N.W.. 

*  Mr.  [I.e.  Sorby.  F.G.S..  hu  moit  kindly  »ppli«d  the  foOoviag  note :— Hm 
imo  **  tutareou*  "  aiiplinl  to  cbt*  liuirstonr,  oo  Acfoant  of  iu  q^tsai-vcstealBr  sad 
roughly  cryiullinc  t|ipr4rAncc.  u  Inftccuruc.  Th£  pbyiioJ  coa^otkSon  of  tJbr 
GOsner-grmiMtO  ipccimtrn  from  the  Gnngc  it — 

Entire  and  fngmenUfy  thcUa  of  a  dbooMsllianmtaUier 4(MI 

Pragtnenti  of  two  or  three  spedct  of  eonUaas  m.«...     12^ 

of  conJ  « „ ta 

Batire  and  fngnentary  foraminiferK,  of  wrail  tpedet,  imaUer  thaa  1        . .. 

theihore J       ** 

Cryitalliue  matter  inrTDundinc  the  above,  no  doubt  cbkedj  darlTrdl       ..^ 

from  decayal  conUhnM  tnd  loraminiferv «....*.  J 

BcqpKj  oarjties  dae  to  aegrcgatioaal  remotal   m.».*.. ...•«-...      3*0 

Psroxiile  of  inro *«..••.,..,.»...       -1 

The  diKoidal  fonuuiuiferc  abore  re^rrred  to  ar«  tmaU,  bdaa  ftoa  ^^  to 
J^  of  an  inch  in  dkuoeier,  aad  hence  are  not  rrAitJy  raeogateo  aalll  «••  la  a 
uio  Mclioa.  Some  of  tb«  fkigia«al»  of  conUlinr^  are  qite  rasadcd.  ao  that.  If 
their  sUiKture  were  aol  all— risd  lo,  thejr  might  1m  mielakaa  Ibr  oottHe  paiaa. 
There  are  no  friKmaali  whkh  csa  bv  itMRcd  with  flertsiatj  to  the  shath  ti  bmI- 
Imea.  M'bas  wu  ao  doabi  origSaaDy  tae  moBles  of  dec^red  fnriWisw  aad 
ItafSBhiifan^ iammndini; thr  fraRmmtiL. has Dccoror  cryttalUaa, botnol ctf  coane 
grate  i  aad  dariag  this  proceu  the  empty  csrltin  have  hoea  fbcved.  which  te 
>oa»  parte  are  miMh  —ore  uauiwniit  thaa  stated  ia  the  analyito ;  aadthaMfvctan 
of  sovHi  of  the  firigawnii  has  haeoMo  ohiltvitod.  The  tawyaiasi  w^mimmk 
fhu  iha  laaM  loesaty  Is  campoiad  otf  naeh  ihs  laaw  niMsrIiria  a  mmm  $aatf 
coautaatad  Stat*,  nd  b  iaptfteily  ooasottdatol  la<i  psinlsBl.  Ihaiitoa,  af 
aaf  otbar  &ett  thaa  thoM  meaM  by  the  Blorasoaps^  I  shoaM  be  led  to  cMMite^ 
**  M  IbBtotoae  to  bt  a  aiartaa  dspoeil  of  a  warn  cttanlc.  ia  ioaw  respecu  aaalegoM 

thoto  aow  ukiag  pLaoe  aear  Iha  WasI  tadiaa  ootal  nc6i.    (July  18,  IH&X} 
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but  the  tufftceous  liniestoDe,  which  has  nfTorded  no  satisfactory  luies 
of  strutificaticn,  is  presumed  to  be  horizoDtal. 

Theae  be<lfl  always  maintAin  the  same  relative  position  and  con- 
taiu  the  same  group  of  fossils  ;  and  the  Grauge  Mouutwn,  the  only 
outlier  of  shale  on  the  north  hank  of  the  Hiver  Yaqui,  exhihits 
a  similar  arrangement.  The  bodv  of  the  mountain  ia  composed  of 
the  blue  shale  eovereil  by  the  tuiaceuus  limestone  in  a  tabular  mass, 
and  these  arc  separated  by  the  intercalated  bed  of  shingle.  At  the 
western  extremity  of  the  Grange  is  the  cliff  above  alluded  to,  that 
presents  so  uiterestitig  a  section  of  the  interlacing  of  the  yellow  and 
the  blue  sedimentary  deposits  (fig.  fl).  Upon  the  south  face  of  the 
mountain  the  Hne  of  the  two  shales  may  be  distinctly  traced  by 
the  difference  of  the  prevailing  vegetation.  The  blue  shale  favours 
the  growth  of  a  kind  of  coppice,  while  the  yellow  shale  is  thinly 
corercd  with  tnita  of  coarse  grass. 

1  have  tried  to  explain  to  myself  how  these  two  different  kinds  of 
sediment  could  have  been  deposited  contemporaneously,  nud  I  ven- 
ture to  suggest  the  following  explanation.  The  valley  of  the  Yuna, 
to  the  eastward  of  Santiago,  ia,  geographically  speaking,  a  continuation 
of  the  valley  of  the  Yaqiii,  and  also  contains  tertiary  deposits.  At 
the  time  of  the  formation  of  the  tertiary  beds  o(  the  Yaqui  Valley, 
these  two  %'alley3  were  in  all  jirobability  one  continuous  sea  or  narrow 
strait,  contracte<l  alwut  the  middle.  The  same  Equatorial  current 
from  the  eastward  that  now  prevails  must  then  have  existed,  which, 
setting  through  the  narrow  strait,  gradually  silted  it  op  with  detritus 
from  the  surrounding  mountahis.  while  a  current  (possibly  a  river- 
course)  from  the  southern  side  of  the  head  of  the  basin  furnished 
contemporaneously  the  yellow  calcareous  sediment. 

As  the  shales  gradually  attained  the  surface,  the>'  were  covered  by 
shingle  transported  from  the  central  cliaiu  of  mountains;  and  sub- 
mersion taking  place,  it  is  presumed  that  the  same  source  whence 
the  former  calcareous  sediment  proceeded,  ht-ing  somewhat  modified, 
then  continued  to  supply  the  tufaccous  Umestone  de|>osit ;  and  which, 
I  would  suggest,  might  have  been  derived  from  a  vast  coralline  forma- 
tion to  the  south-east,  which  will  be  reported  upon  at  a  future  day. 

The  blue  shsJes  may  be  distinctly  traced  m  contact  with  the 
chloritic  schists  and  secondary  rocks  along  the  fiouth-eastern  limits 
of  the  basin  (sec  figs.  2,  3,  4)  ;  hut  they  gradually  thin  off  along 
their  northern  edge  from  Santiago  to  the  westward  from  the  effects 
of  denudation,  and  they  now  appear  as  a  narrow  band,  partially 
capped  by  the  tufaceous  limestone,  which  forms  the  chain  of  hills, 
ciJled  the  Sambo,  intermediate  between  the  two  moimtain  ranges 
of  Monte  Christi  and  the  Cibao. 

That  these  tertiaries  formerly  covered  the  whole  plain  is  very 
apparent  on  com])aring  the  structure  and  formation  of  the  Grange 
witli  the  hills  of  Samba.  Additional  testimony  of  the  extent  which 
these  tertiaries  have  occupied  exists  in  the  abundance  of  tertiary 
fossils  strewed  over  the  surface  of  the  sandstone  plains,  and  found 
imbedded  in  silt  apparently  derived  from  the  destruction  of  these  strata. 

The  formation  of  these  beds  seems  to  have  been  affected  by  pro- 
cesses even  now  iu  action,  for  in  the  euviroua  of  Santiago^  or  at  least 
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ill  some  of  the  ancient  bays  in  that  ucighbourfaooil  (now  a  thooMiid 
lV*i't  above  the  sea),  a  great  variety  and  mixture  of  fosaiU  uv  met 
with  in  compact  seams,  rery  siniiUr  in  condition  and  g«nenJ  ftp- 
|)eanuice  to  tlie  shells.  Ac.  now  thrown  up  in  the  bay  of  MonU 
Christi,  eighty  miles  distant,  af^er  a  grouud-Bea. 

The  district  of  Sautiaj^o  is  indeed  of  a  very  intereslinp  chjmuncT, 
and  rich  in  fossil  remains.  Between  Fort  St.  Thomas*  and  the 
junction  of  the  Uirer  Cibao  with  the  Yaqui  is  a  high  mountain-ridge, 
called  the  Armasign,  along  the  vn^sl  of  which  may  be  tfaced,  for 
above  two  mill's,  a  contiruions  line  of  coral,  evidently  tlie  rtnuiinf  of 
an  old  reef,  which  from  its  soUdity  has  appareatly  senod  as  a  cap  or 
defence,  and  presen'ed  this  ridge  from  druudiug  forces  until  the  aur- 
&ce  was  fairly  raised  and  out  of  lUngcr. 

I  may  also  observe,  (hnt  on  the  lUver  Amina  the  blue  sUale, 
referred  to  as  resting  genemlly  upon  the  midltODf  and  older  rocki* 
lies  upou  unfossiliierous  mottled  clays. 

Xoiet  upon  the  localitiea. 

Santiago  (River  Yaqui). — Tertian*  funuatiun :  beds  of  bhM 
shale,— dip  8.K.,  L  U"  to  1  P. 

Santiago  is  the  capital  of  the  Province  of  Santiago,  it  coQCoiiM 
tftbout  5000  inhabitants,  and  stands  upon  a  high  bluff  of  the  River 
Yaqui.  The  bed  of  shale  of  which  the  bhifT  is  rhietly  composed  it 
comiiact  and  has  a  jointed  structure.  The  partings  run  to  the 
8.S.E.  and  E.N.E. 

The  River  Yaqui  springs  from  the  nurthem  flanks  of  the  Cibao 
Mountains ;  its  course  is  northward  as  far  as  Santiago,  cutting  iu 
way  through  the  tertiary  beds ;  it  here  turns  suddenly  to  the  we«t- 
waitl,  leaving  a  spacious  platform  (the  site  of  the  town}  at  an  eleva- 
tion of  150  feet  above  the  river. 

FoeaiU  are  not  very  abundant,  being  confined  to  a  few 
■earns,  5  or  5  inches  thick,  intercftlatisl  in  the  shale.  Thcw 
arc  rompci»rd  of  shelU,  both  entire  and  in  a  comtninuted  ftaU. 
mixed  with  Hue  sand,  and  have  the  appearanoo  of  a  recent  bcMib  after 
the  effects  of  a  ground-swell  from  the  ocean  ;  ver^'  similar  to  what 
is  aeen  in  the  Bay  of  Monte  C'hristi  occasioiudly  at  the  pn-^-nt  dny. 

These  lieds  suffered  denudation  to  a  certAin  extent  al)rr  hanog 
been  tilled,  and  were  sul>se<fuenlly  overlaid  by  palch^  of  marae 
shingle,  the  origin  of  wliich  is  not  yet  satisfactonly  1. 

They  cross  the  plain  from  the  Cibao  to  the  Monte  Cln.  i  i  .t, 
and  gently  thin  off  to  the  we-itward.  Tluy  aflurtl  a  aoii  for  tlie 
purposes  of  agriculture  only  iu  low  humid  localities.  The  fertility 
of  the  rich  plautationa  to  the  east  of  Santiago  is  entirely  due  to  a 
flubtequent  argillaceous  deposit  which  is  highly  retentive  of  moistmf!, 
and  is  now  cohered  by  a  deep  vegetable  mould. 

Nirajt, — This  is  the  name  of  a  dmi  narrow  ravine,  to  the  S.E.  of 
the  town  of  Santiago,  whicfa  expoeea  mlerreting  arctiona  of  the  blur 
•hale,  itc.     It  affords  mincnl  vatcn;  which  spring  from  a  httd  of 

■  Tlt«  liie  o#  ihis  fart  was  oahr  hadr  JbcwiunJ.     It  wm  Utc  ftn(  military  poel 
ia  ihe  laiirior,  te  the  a^kji^aiioB  <rf  Iha  New  WorkL    Its 
dM  mdL  itf Coknbnftna  the  eoart  an  AowB  la  ife  llif»  if.  I. 
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v(iBii(Lstone,  exposed  by  the  dopp  cutlino;  of  the  rarinr.     A  few  fosails 
'■were  here  colleek'U  bearing  the  iisuni  chnracter. 

The  large  Ontrra  rirt/inira  is  here  abundant,  and,  from  the  pre- 
valence of  fossil  wood  in  detached  mass*'s,  this  locjdity  seems  to  have 
once  formed  a  small  bay  or  the  estiiary  of  a  river.  The  wood  is  met 
with  io  different  stages  of  carbonization,  much  of  it  is  permeated  hy 
sulphate  of  lime,  and  some  pieces  arc  entirely  riddled  by  IWedmfs. 
The  strata  along  the  rai-ine  are  much  disturbed. 

Las  Chorea*.— Beds  of  blue  shale  :  di|)  N.E.  by  E.,  Z  7°. 

Ascending  the  River  Yaqui  from  Santiago  to  the  southward,  at 
the  distance  of  three  or  four  miles  over  the  blue  shale,  is  the  Farm 
of  Las  C-hnreaa. 

The  cliffs  of  tlie  river  are  full  as  high  here  as  at  Santiago,  but  they 
are  richer  in  fostiils,  aud  the  same  fossiliferous  seams  prevail. 

Tiie  up]>er  parts  appear  to  have  been  denuded,  and  atlerwarda 
covered  with  coarse  shingle,  and  at  a  still  later  period  a  yellowish 
marl  was  deposited  on  the  latter. 

Tiie  shale  here,  as  at  Santiago,  assumes  a  jointed  structure;  the  pre- 
vailing direction  of  fhepartings  is  S.E.  byS.,E.  by  S.,  andS.W.byW. 

liaU  of  Samha  (eastern  extremity). — This  range  of  hills  crosses 
tiie  Kiver  Yaqui  a  short  distance  south  of  Las  Charcas,  the  river 
being  confined  to  a  very  narrow  passage  between  perpendicular  walls 
of  a  hard  calcareous  rock  in  alternate  seams  with  a  soA  ferruginous 
aaiidy  shale,  dipping  north  Z  23^.  These  seams  ajipear  to  be 
modifications  of  similar  strata  noticed  at  Cercado,  and  of  an  argillo- 
calcareous  shale  that  comes  out  at  the  Grange, — a  band  tluat  follows 
the  Samba  Hills  throughout  their  whole  course. 

Impure  ferruginous  saudy  calcnreous  bhale  of  much  the  same 
nature  covers  these  seams  with  a  dip  N.  by  W.  Z  11)°  to  14°  It  is 
traversed  by  perpendicular  joints,  running  N.  and  E.S.E.  The  hill 
is  covered  by  tabular  masses  of  tufaceous  iimeatone. 

Lit  Jn//ostura. — Black  and  yellow  shales, — dip  N.E.  Z  7°. 

This  phice  np|>eara  to  have  once  formed  a  deep  bay  or  comer  of 
the  tertiary  basin.  The  cliffs  of  the  Yaqui  conlmue  to  have  an 
average  height  of  above  100  feet,  but  the  coini»oneut  materials  are 
somewhat  modified,  being  formed  of  a  soft  blackish  shale,  in  some 
places  almost  composed  of  fine  black  sand.  Tliis  In-d  contains  fossils, 
both  dissemuiated  and  in  thin  in<lurated  seams.  The  shale  is  also 
more  or  less  mixed  with  gmvcl  in  the  upjK'r  parts,  and  is  coven-d  by 
the  soft  yellow  sandy  cjilcarcoiis  shale  of  Samba,  also  fossiliferous; 
but  the  fossils,  as  is  usual  in  all  ferruginous  strata,  are  in  a  bad  state 
of  preservation.  The  bed  of  yellow  shale  here  is  about  50  feet  thick. 
Conds  are  small  and  rare. 

Beyond  .\ngostura,  and  at  the  mouth  of  the  River  Cibao  where 
it  joins  the  Yaqui,  the  tertiary  beds  arc  in  contact  with  secondary 
rocks  (perhaps  of  the  Carboniferous  system),  which  consist  of  dark 
sandstone  flags,  alternating  with  black  bituminous  shales  in  narrow 
seams,  dip  N.N.E.  Z.3'S'^.     No  fossils  were  observed. 

Post  rem  (River  Amina). — Beds  of  blue  shale, — dip  N.W.  by 
N.^5*. 

VOL.  tJC. —  PABT  I.  k 


24 


PROCEEDmOS  or  THE  GEOLOGICAL  SOCtVTV. 


2S. 


The  fosBiUterous  shale  is  wi-Il  i'xpoi*tHl  lu  ihr  ticrp  riittingM  of  Uie 
River  Ainiiia  at  thii^  place.     The  fos«iU  are  altoi^cthiT  il tMcmiiiatecL 

Fish  teeth  are  frequently  found  ii)K)u  the  Buriju-v  uf  the  ihalr. 

Certado  (River  ^Iao). — Uctb  of  blue  shale  dip  N.W.  hy  N\  5^. 
FoMilfl  (llsgcminated. 

This  is  merely  the  uame  of  a  locality  where  a  few  fann-hoiUM  are 
built  upon  the  banks  of  the  river. 

A  slkort  milf  southward  from  the  homes,  up  the  River  Mao,  the 
blue  shftle  \»  exceediugly  well  dispUyed  in  a  cliff,  'J(H>  fei*t  high  from 
the  surtiu-*e  of  llic  water,  wliich  may  he  termed  the  main  cliff. 
(Figs.  r».  (».) 

Fig.  .'», — Section  o/  the  Cliff"  at  Cercadot  on  the  Rieer  Mao. 
lieizht  2iM  fret. 


Tkli». 


-{■tan. 


Pig.  6. — Section  of  the  Cerrarlo  Clijf,  trnntrerne  to  Fijf.  5,  a/  A, 
of  the  riting  ffrounti  iniatuJ. 


•.  MiMk    Ar>n».c 

ahvaiaMiiaM. 

7.  aM  Inc.  INrfwii  !■■■  hwimnt 

The  shale  ia  dividrd  hy  partings  or  narrow  hancU,  a  ftv 
thick,  of  matt  cam\mci  and  hardened  materialii.  which  0Cand 
Mmig  rafief  ftlobg  lU  nearly  perpeudictiUr  front.  8epant» 
tioM  of  kmSk  were  made  from  the  different  hnla. 
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hed  \u,  1  is  exposed  only  to  (lu* 
depth  of  1 0  feet,  and  cannot  be  tniced 
beyond  the  main  clift'  owing  lo  exten-  I  The  fossils  are  disseminated 
rive  denudations.  (       throughout  the  shales. 

No.  2.  About  20  feet  thick. 

No.  3.  About  on  feet  thick.  J 

No.  4.  About  90  feet  thick ;  composed  of  simihir  blue  shale,  with- 
out fossils. 

No.  5.  About  50  feet  thick.  Hard  ferruginous  bed.  Fossils 
deeompoBed. 

The  upper  surface  of  section  No.  ^  has  evidently  suffered  de- 
nudation. No.  (i  is  composed  of  shingle  from  older  rocks,  the  size 
of  the  boulders  being  from  less  than  qu  uich  to  18  uiches  in  diameter. 
This  shingle  i*  more  or  less  tiiigwl  by  the  red  oxide  of  iron,  and  has 
a  thickness  of  from  10  to  20  feet  and  upwards. 

\o.  7  is  a  thick  tufaceons  limestone  that  covers  the  whole. 

In  another  clifl",  a  short  distance  to  the  uorth  of  O'rcado,  tl»e  lower 
beds  are  hidden.  No.  5,  however,  is  here  very  conspicuous,  but  it  is 
more  siliceous  and  gritty,  and  in  some  places  excessively  hard,  and 
some  of  its  fossils  are  in  better  preservation,  than  at  Cercado. 

Los  Quemados  (River  Gurabo). — Beds  of  blue  shale  ; — dip  N.  by 

E.  z  r>°. 

The  fossils  from  this  place  are  identical  with  those  of  Postrero 
and  Cercado,  merely  offering  Rom(!  variety  in  the  speeies.  Though 
the  dip  of  the  strata  is  here  easterly,  the  same  blue  shale  prevails,  as 
likewise  the  superior  argil lo-ealcareous  shale,  hut  it  is  much  thicker 
than  at  Cercado^  and  is  rather  a  dense  mass  of  broken  coral  imbedded 
ill  clayey  matter. 

llilU  of  iyamba  (Tufnreous  limestone).— The  lncality  and  forma- 
tion of  thU  range  of  hills  have  been  already  dcscriljed.  They  are 
cap]>ed  by  a  deposit  of  tufaceous  limestone  with  its  pecidiar  fos.'iils. 

Tlie  stratification  of  tliis  tufaei'ous  Unu*8tone  is  very  obscure  and 
indistinct.  I  have  never  yet  determined  the  din  salisfaelorily,  per- 
haps from  not  meeting  with  it  in  favourable  positunw.  It  appareutly 
covers  the  inferior  strata  eonformnbly,  but  I  linve  reason  to  expect 
that  it  will  be  found  io  he  more  horizontal.  T  suspect  there  has  been 
an  oscillation  aud  denudation  to  some  extent,  between  the  de|K>sit  of 
the  slude  ami  the  limestone,  which  future  investigntions  may  ascertain. 

On  the  summits  of  these  hills  the  surface  is  crumbled  and  brokt^n, 
and  DO  good  sjiecimens  of  organic  reniaiiis  are  to  be  found  ;  the 
remains  of  Mollusca  and  Corals  are  met  with,  but  they  are  all  ui 
A  very  decomposed  state.  It  wna  only  at  the  western  extremity  of 
these  hills  (in  the  lee  of  the  old  current),  where  the  hinestoue  is 
nearly  in  contact  witl^  the  retl  sandstone,  that  good  fossils  were 
obtained.     Here  I  ascertained  the  dip  to  be  W.  I  .'J^. 

Thfi  Grange. — Tliis  is  an  isolated  table-mountain,  the  stmctnre  of 
which  for  a  Imig  time  I  could  not  satisfactorily  eAjilnin.  Aitrr  an 
examinntinn  of  the  Snmha  Ilill:?,  however,  it  was  suspirtcd  to  be  a 
part  of  the  same  formation,  and  further  investigations  eonflrmed  this 
upiuiou. 

k2 


PROTECDINOB  OF  TBB  aKOLOOICAl.  SOCIETY. 


The  northern  facrt,*,  which  stems  the  ang^y  suites  of  the  Atiaotic* 
ifl  nearly  pen)eiidicular,  and  affords  ample  scope  for  observation. 
The  hase  U  of  red  sandstone, — dip  N.W,  by  N.  I  V\  It  is  coTcrc<l 
conformably  by  the  blue  fossilifcrutu  shale,  aiid  this  is  overlaid  by 
the  tiifaccous  Limestone. 

The  summit-ridge  is  extremely  narrow ;  it  scarcely  appntft  to  be 
20  feet  across,  and  is  crowned  with  an  almost  impenetrable  copse  of 
thorns,  grovring  out  of  the  interstices  of  the  solid  limestone  rocs.  It 
is  laid  that  this  rircumstanre  induced  Columbus  to  g;iTe  it  the  name 
of  MoDte  Christi.  The  French  aAerwards  gave  it  the  name  of  La 
Grangf*.  from  its  resembbince  at  a  distance  to  an  enormoas  bam,  by 
which  name  it  is  now  more  generally  known.  The  miserable  vestwe 
of  a  once  fiourishing  town  of  aboTe  three  thousand  inhabitants,  bout 
at  the  foot  of  it,  is  all  that  retains  the  name  of  Monte  Christi. 

The  rock-specimens  from  the  different  l>ed8  of  the  (Irongr.  wKm 
compared  with  those  from  the  IlilU  of  Suniba  nt  Ccrcado.  appear  to 
be  as  nearly  similar  as  could  be  expe<*ted  fur  the  distance  thry  bear 
from  each  other.  The  dip  of  the  beds  of  the  Grange  is  almoit 
identical  with  that  of  the  bc<lA  of  Postrero  and  Cercatlo.  The  bbe 
shale  appears  to  be  ahout  8()0  fcct  thick,  covered  by  about  200  fcet 
of  hmestoue  in  a  tabular  raaas. 

Fig.  7. — Section  of  the  Cti/f  ai  the  western  extremity  of  ike  Grange 
Mountain^  ahotcing  the  inferfftnnt/  of  the  thaie&. 
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The  cliffs  at  the  westi-rn  extrrmity  of  the  Grange  &^y  Uk 
inierrstiug  intercalation  of  tlkc  blue  and  the  yellow  shale*  (••«  n^  7)  : 
the  latter  is  ar^llo^alcarrouA,  and  is,  apparenilv.  a  large  dcyrlop* 
mcnt  of  wliat  at  (.Vrcado  is  a  thinner  bed  of  50  feet  tliick  ;  it  ap- 
Msra,  also,  tc  be  a  modfied  form  of  tbe  catctKous  shale  ao  Urgely 
developed  at  Angusinra. 

Fo$9iUfnm  the  Santtatone  plaint. —Them  fiMiOf  were  iMllecteU 
at  Inamagadft,  Ks|>eranza,  Uompino,  C-crro  Uordo,  San  Loretuu,  Iji 
Sslftda,  and  (^ana. 

Thry  are  found  scattered  upon  the  surface  of  the  sandstone  plain 
(if  lite  district  dI'  Santiago,  usually  half-burir<l  in  silt  ur  cuane  aaod, 
ia  TCfetablr  aioald. 
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These  fossils  may  l>e  considered  more  or  less  as  ermtics.  They 
seem  to  appertain  chiefly  to  the  remaiiu  of  pre-existeut  strata  that 
once  covere«i  the  plain. 

Some  belong  to  the  blue  shale,  others  to  the  tufaceous  limestone, 
and  many  may  be  recent.  They  are  generally  in  a  bud  state  of  pre- 
sermtion,  being  broken  and  worn,  as  if  by  attrition. 

At  Inamagado  there  are  traces  of  the  blue  shale  which  has  not 
been  entirely  denuded ;  consequentlv  the  fossils  from  thence  are  more 
numerous,  and  approach  more  in  character  to  those  of  Postrero  and 
Cercado.  Still  there  is  a  difference,  and  it  may  l>e  remarked  with 
regard  to  these  fossils  from  tlie  sandstone  plain,  that  some  partlcuitu' 
species  more  or  less  predomniate  to  the  exclusion  of  others,  sojue  of 
which  seem  to  be  peculiar  to  each  locality,  however  near  they  may 
Approach  to  each  other.  Tht'se  several  local  collections  were  hastily 
made  during  marches  and  nulitJtry  service,  and  for  many  reasons  can 
scarcely  be  regarded  as  more  than  approximately  correct  represent- 
atives of  the  fossil  faunas  of  these  districts. 

Inrnnafftifio. — This  is  merely  the  name  attached  to  a  tract  of 
grazing  farms.  Here,  as  I  have  already  observed,  are  traces  of  the 
blue  fossihferous  shale  ;  there  are  also  traces  of  the  upper  bed  No.  5 
of  Cercado  (argillo-catcareous  shale),  and  there  is  a  similarity  iu  many 
nf  the  fossils  to  those  of  Postrero  and  Cercado.  The  angle  of  dip 
was  not  sotisfactorily  oblnintMl  here. 

Egprrnma, — Tlic  fossils  at  this  place  arc  scarce  and  in  a  bad 
state  of  presenation.  Numerous  detached  blocks  of  coarse  sand, 
more  or  less  coherent  and  containing  fossils,  lie  scattered  over  the 
Hirface,  They  do  not  belong  to  the  sandstone  rock  in  aitUj  upon 
which  they  immediately  rest.  Some  of  these  specimens  of  fossili- 
ferous  grit  ap])car  to  be  identical  with  bed  No.  2  of  the  more  northern 
cliff  at  Cercado.     Dip  of  the  sandstone  strata  S.W^.  by  S.  /  25°. 

liompino. — Tins  place  is  situated  on  the  River  Caua,  where  it  issues 
from  the  deep  narrow  channel  it  has  rut  through  the  Samba  Ililb. 

Tlie  fossils  from  this  place  api»rHr  to  be  of  a  mixed  character, 
having  reference  both  to  the  blue  shale  and  the  tufaccous  limestone ; 
some  are  perhaps  peculiar  to  the  spot.  The  argillo-colcareous  shale 
of  Cercado  prevails  here, — dip  N.N.W.  ^  10°. 

Cerro  Gordo. — The  specimens  collected  here  form  a  group  differ- 
ing in  appearance  considerably  from  all  the  others.  I  noticed,  how- 
ever, a  iorge  Coral,  similar  to  one  taken  from  the  tnfaceous  lime- 
stone at  liompino,  and  there  may  be  other  analogies.  The  specimens 
were  taken  from  n  mound  very  much  like  an  old  coral-reef;  with 
sandstone  hills  in  the  vicinity.  • 

8aH  Lorenzo, — This  is  the  name  of  a  small  village  whose  plan  I 
traced  since  the  war,  to  accommodate  the  border  ]>opulation,  forced 
to  retire  from  the  vicinity  of  the  enemy.  It  is  now  the  head-quarters 
of  our  northern  line  of  cantonments. 

The  specimeub  from  this  place  were  gathered  ui>on  sandstone  hills 
two  or  three  miles  to  the  north  of  it.  The  strata  of  these  hilln  dip 
S.S.W.  Z  4.V-'.  C/onsiderabIc  quantities  of  selenitc  arc  mixed  with 
the  fossils.  It  is  met  with  in  the  form  of  veins,  and  also  massive,  in 
the  shales  and  silt  that  overlie  the  sandstone  superficially. 
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Lij  Saiat/a, — Tlu-se  spmmeus  alsu  have  a  genrral  aspect  {iiflTrnRg 
from  that  of  the  other  h)(>nl  ^otips ;  hut  hko  all  the  others,  t)tey 
either  found  in  silt  or  vegetntile  mould,  or  lie  ncposrd  upon  liie  rar* 
fact*  uf  thu  sfuuUtuue  nuud  Ktraggling  tufts  of  grass  and  stabblr 
This  fact  explains  why  most  of  the  corals  aud  manj  of  the  ahcIU 
sent  on  a  former  occasion  se«med  to  have  been  taken  from  a  vcge* 
table  soil,  and  were  suspected  to  be  receut. 

Tlio  sandstone  in  aitu  has  no  fossils,  vhererer  1  hare  met  with  it. 

There  is  no  doubt  that  the  entire  plain,  from  Santiago  to  Monte 
Christi,  is  continuously  covered  with  various  int«natiag  fosaUi^  Xhal 
woidd  amply  reward  the  curiosity  of  such  as  hare  Iht  ***— "■—^  of 
time  and  means  to  make  the  necessary  researches. 

River  Cuna. — Red  sandstone  in  horixontal  strata. — Thr  bed  of  thift 
stream,  from  the  Falls  to  Rompino,  is  rery  narrow,  dren,  and  labonoiU 
to  inresti^te.  It  hits  cut  through  thr  su|»eniicunil>ent  Iihiw*  materials^ 
apparently compnsedofthedebruuf  sandstone  andgrarel  thalcompoae 
the  plain,  and  iiursues  its  course  over  a  clean  sheet  of  Mndalone  rock. 

Excepting  from  bvluw  (lie  Sniiiba  liilU.  which  could  not  be  ex- 
amined, the  blue  shale  liaseither  Ikhtu  stripm'd  off,  ur  was  not  de|>usit«Hl 
lirrc,  thinning  off  in  tpiantity  as  it  approaclied  the  Wality  h<-tweeu  tht, 
Samlias  and  the  Falls  ;  of  which  tnere  are  indications  at  Los  Qu^- 
mados,  as  well  as  uf  an  increase  in  the  argillu-calcareoua  abalc  Nd.  5  of 
Cercado,  which  is  here  very  pn>nuneut. 

The  few  fossils  attributed  to  tliis  locality  were  taken  chirfly  from 
tile  sandstone  plain  of  Savaueta.  Large  Canchilera  of  tlie  family  of 
Amtcea  are  m  great  abundance;  they  cover  the  surface  in  ]iatcheiof 
comitact  seams. 

Tile  falls  of  this  river  are  ranscd  by  the  obstruction  of  a  m 

r'ous  rock,  over  which  the  stream  has  a  per^iendicolar 
vc  1(H)  feet. 

Savaneta. — Tlie  plain  between  Snvanela  and  the  Utlls  uf  SmqIm 
is  of  Tvd  HaniUtotie  in  huriziintid  Mtruto.  covertn]  eunfummbly  by  sogae 
mtoBU  of  loose  saud  and  gnrel. 

Thii  plain  ncttr  San  Jote  ahmnids  in  ioabil  l  ree».  n  hose  cntifv  trunks 
lie  extended  on  the  surface  -.  many  of  them  tn<*a>>un<  al>ove  20  fret  lon^ 
and  12  inches  in  diameter.  Thev  appear  to  bate  Utu  j^^inud.  The 
plain  is  also  abutdantly  covereif  with  fossil  Conolufcfw,  u  already 
Dotkcd  tudnr  the  heatl  of  Rir^rr  CaH4t, 

ScTanrta  is  aaotbor  village  I  traced,  on  the  skirts  of  the  ('ibao 
Range.    Thtm  is  here  an  oblong  patch  of  igneous  rwX  ex. 
from  the  Itirer  (tuaynvin  to  iicur  the  Amina. 

tV»m  Savaneta  Ui  the  soutb-wi^st,  approaching  Uic  Cibao 
tains,  tlic  fuuilnjucntal  utrala  follow  each  other  in  the  following 
order: — Mica  Mchtxt  BAWM'tntetl  with  quartz.  Limestone,  (\>nglomeraU'«, 
Serpentine,  Quarts,  Clduntu-  schtstft,  and  GurtM,  all  in  nearlv  per* 
pendicular  strata. — ihp  N.N.K.  The  counlr}*  south  ol'  Savaueta  ts 
ruventl  with  pine  f<ir«^(». 

Monte  Cknatt  MvmmtatMa.—'tlie  lirocstnne  nf  the  Montr  Christi 
('OnlUlera  \»  mostly  in  lar^^e  driai'hed  masae*  ou  the  MMilbrni  fare 
of  the  utn  I  hair  met  withno  loMib  iu  il^  andtliestratifica* 

tirji  is  1. 
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I  crossed  the  Range  only  on  one  occAsion,  and  mounted  to  the 
summits  uf  difiVrent  peaks  ;  thuy  arc  as  bare  as  Hugar-loavca.  It 
would  require  much  time  to  be  spent  in  these  mountainB  in  order  to 
investigate  them  satisfactorily. 

The  followinj?  art  the  npjiroximntive  heights  (aboTc  the  sea)  of 
c  of  the  more  important  U>calitios: — 

Alount  Isabella  de  Torres  near  Porto  Plata      2400  feet. 
Mount  Diego  Campo,  Moute  Christi  Range     3*}()0    „ 

Mnraso,  Monte  Christi  Range 2800    „ 

Tovm  of  Santiago,  less  than 1000    ,, 

Guaraguaiiu 2400    » 

The  Grange 1000    „ 

High  Peaks  of  the  Cibao  Range 6000    „ 

Sotet  on  the  Fossil  Mollusca  and  Fish  from  San  Domingo. 
By  J.  C.  Moore,  Esq.,  V.P.G.S. 

Tbk  rich  addition  which  CVilonel  Hcnekcn  has  lately  made  to  the 
coUecliou  of  fossils  sent  over  by  him  in  1 848,  greatly  extends  our 
knowledge  of  the  Tertiary  deposits  of  San  Domingo  ;  and,  having  been 
made  with  great  care,  and  the  fossils  from  different  localities  hartng 
been  kept  (U3tiiict,it  enables  us  to  correct  one  or  two  inaccuracies  in  the 
former  Report  * .  The  fossils  are  to  be  considered  as  of  three  cla^sea : 
Ist,  those  from  the  silt  covering  the  sandstone  plain ;  2nd,  those  of 
the  tufaeeoufl  limestone ;  and  3rd3  those  of  the  green  (or  blue)  shales. 
The  first  may  at  present  be  dismissed  from  consideration ;  they 
consist  of  rolled  specimens  of  the  older  tertiary  fossils,  mixed  with 
recent  ahelU  and  conds  of  West  Indian  species,  imbedded  in  silt  and 
gravel.  It  was  from  these  deposits  that  three  of  the  shells  of  the 
former  collection  were  derired,  and  wliich  were  erroneously  attributed 
to  the  older  tcrtiaries.  These  shells  are  Volumbella  mereatoria^ 
Luci/ia  Pennsiflvanica,  and  Lucina  tigerrinn. 

2ud.  Tufuceou»  limestone. — The  fossils  from  this  deposit  are 
principally  Corals,  of  wliieh  there  are  five  species ;  there  are  eight 
species  of  MoUusca,  of  which  one  only  (Pleurotomn  virgo)  has  been 
identified  with  a  bring  species.     The  following  is  the  list : — 

Pleurotoma  virgo,  also  found  in  the  green  shales. 

Cassis  sulcifera,  Sowerliy,  do. 

Venus,  one  sp. 

SiK)ndylus  bifrons,  Sowerby,  do, 

,  new  sp. 

Area  patricia,  Sowerbjf. 

Ostrea  iiaitcnsis,  do.,  do. 

Chama,  new  sp. 
3rd.  T/ie  green  shales. — I  readUy  perceived,  on  examination,  that 
the  green  shales  of  Santiago,  Niraje,  rostrero,  Las  (.Jharcas,  Cercado, 
and  the  black  and  yellow  shales  of  Angostura  were  all  of  one  forma- 
tion, from  the  great  proportion  of  fossQs  common  to  all  the  locali- 
ties ;  and  Colonel  lieueken  had  arrived  at  the  same  conclusion, 
from  their  stratigraphical  position.     The  fossils  consiflt  of  the  teeth 

*  Qnut.  Journ.  Geol.  Soc.  vol.  vi.  p.  39  rt  af^. 
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of  i  8|>ei'iefl  of  Fish,  a  Crab.  16^{  species  ofMolIusca,  an  EcUinuiki 
and  10  sjicciej*  of  Corals,  thr  greater  part  in  a  fine  rtatc  of  pi 
vatiou.  The  Corals  hnvu  tie^n  exainineti  by  Mr.  LoiisdalL*.  who.  in 
spite  of  delicate  healtli  aiid  the  iiiaiiv  demands  u|>on  his  time,  t» 
always  ready  to  lay  the  stores  of  his  information  at  the  ili5{M)Ml  of 
this  Soi-iety.     Mis  report  accompanies  C-ol.  Heneken*s  Mrmoir. 

Sir  Philip  Kgerton  was  so  obbging  u  to  exBmine  the  Fi&h  tvelh, 
and  he  identifies  them  with  tlie  following  species  : — 

Carcbaroilon  mcgaloilon.  Ilrmipratis  terra. 

Oxyrhina  xipbodon.  Oduntaspls  doMoa. 

The  Carrharodon  and  the  Hemipristit  are  quoted  by  Amrrion 
freologists  as  occurring  in  the  Kocene  fonnations  of  South  ('amliiia, 
G<*ori;in,  and  Maryland  ;  and  also  in  the  Miocene  funnatiuus  of 
Manlnntl  nnd  \'irpnia.  They  arc  all  four  found  in  the  Malta  beds. 
Of  tfiesr,  U  lire  Mieved  to  bi?  recent,  or  le«  than  9  per  cent.  In 
the  fonm-r  list.  VS  recent  shell*  were  enumermti'd  ;  but  from  this 
nunilxT .'{  are  to  be  deducted,  which  had  been  erruneouslv  altribotcd  to 
tliis  funniition,  as  before  nicntiimed.  Two  Qther*.  which  wire  hM>ked 
upon  by  Mr.  Sowerby  at  vnnrties  of  the  Pho*  /Vr(7yM<rM4M  and  Vttn- 
relfittifi  reticuiota,  arc  not  conKidored  identical  with  tluisc  AiAU  h\ 
the  naturalists  who  have  had  more  |MTfi*ct  *i|>ocimens  to  judpr  from, 
ami  wr  therefore  aU<i  ileducted.  There  remain  H,  to  which  ti 
arc  to  bo  added  from  the  collection  now  sent.     l*lie  follnwm^  is 

'wt  •—  Habitat.  Fnt»U  in 

Triton  varicjcatus  .    ...    W.  Indies. 

fcuioralis do. 

r  PhiUnpincs  and 
grmnuuia     .      •     |  w.,,  \,„,„u. 

Turbinellns  otoiiU'iis  \V.  Indie*. 

iufnndibnlum    ....  do.  American  Mjocfnr. 

Terrbra  flanmtea do. 

(Hiva  hiMpidula    .••,«..  do. 

riiiirotoma  nrgo «» « ..••  f 

NaaM  incranata   Medicerraneaii.        Bordeaux.  Das. 

Natica  sulcata  W.  Indies. 

nulla  striata  ....  do.  Montpellier. 

Chama  arrinelU    ...  do.  American  MioMBff. 

Vcnux  pucr|»cni Indian  Seas. 

In4ihiji     W.  Indira.  Virona. 

It  wan  mentioned  in  the  report  of  1R;>0,  thai  Mr.  S^owerby,  wl 
examined  the  Mollniu'a.  was  much  i^itrurk  bv  the  rlotM*  rrsemldai 
whicli  inanv  bore  to  ahclls  now  hving  in  ilir  China  Sea*  and  the 
Pacific,  'rtiat  mtemblancv  is  maintained  in  the  c<iUrction  lately  rv- 
eeived.  After  a  close  comparison  with  the  shelU  of  the  Hntifth  Mu- 
seum, Mr.  Ciiming>,  and  other  private  CfdhvliomL.  in  which  I  waa 
kiit'ily  assisted  by  Mr.  Searlea  WwhI,  Dr.  Balrd.  and  Mr.  Cumine.  m 
many  cases  the  nt*arv-»t  analopie  wav  from  thusie  •was.  In  addiiicui 
to  the  raM^  mrntionrd  by  Mr.  SoMrerlty.  the  following  may  l>e  enunir- 
ratnl: — 

r«Mi«,  tcarrrl}  ilittinfritu>hable  from  C  abbrrriatat  Acapuko. 
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MaUa,  closely  resembles  M.  ringena  (Kieacr),  Coast  of  Peru,  if 
it  be  not  identic^. 

CohimbrUa,  very  like  C.  pacoHo,  Gulf  of  California, 

Mtirex,  neareat  to  M.  phuiatuSt  China  Soaa. 

Conti^i  intennctliate  between  two  closely  allied  species  in  Mr. 
Cuming's  Museiun,  from  the  Philippines. 

The  genus  Phosy  of  which  several  species  are  known  in  the  Bay  of 
Panama  and  none  iu  the  West  Indies,  is  here  represented  by  four 
species,  all  closely  related  to  ahella  of  the  Pacific. 

/V/iiirf,  nearest  to  F.  Gnidia,  California. 

Area,  a  large  species  very  lik«  A.  t^randis,  Bay  of  Panama  :  uo 
large  Jrca  is  now  found  in  the  Atlantic. 

A  tube  of  a  bivalve  shell  (the  Septaria  of  Lamarck),  which  during 
a  part  of  its  growth  is  divided  longitudinally  by  a  septum  into  two 
tubes  ;  ouly  one  living  species  ik  known,  the  Teredo  yiyunteua  of 
Rumphius,  which  live«  in  the  Indian  Ocean. 

With  the  exception  of  those  few  shells  found  both  in  a  recent  and 
state,  we  were  not  able  to  identify  a  single  shell  with  any  known 
il. 

Of  American  formations,  the  South  Carolina  beds,  described  by 
Mr.  Courad  in  the  Journ.  Nat.  Scieucesi,  Pliiladelphia,  vol.  i.,  present 
the  nt*aro8t  analogies,  but  no  specific  identifications.  The  Faiuia 
of  the  West  Indian  seas  in  those  remote  times  aj»pears  to  have  been  as 
distinct  from  that  of  the  shores  of  the  United  States,  as  it  has  lately 
been  shown  by  Mr.  Uland  to  be  at  the  present  day. 

All  the  conclusions  drawn  from  the  fonner  collection  seem  con- 
firmed, now  that  the  means  of  iudging  from  the  number  of  species* 
are  nearly  doubled  :  they  are  shortly  these  : — 

1st.  These  beds  contain  Molluscs  of  which  from  8  to  9  per  cent, 
are  now  living. 

2nd.  The  recent  species  are  principally  living  in  the  adjoining  seas. 

3rd.  Many  bear  a  strong  resemblance  to  sneUs  now  living  in  the 
Indian  seas  and  the  Pacific,  and  one  or  two  appear  to  be  identical. 

4th.  NoQC  arc  identical  with  American  fossil  shelU,  except  two, 
both  of  which  are  also  recent. 

5th.  The  fossils  which  present  the  nearest  analogies  as  a  group  ore 
those  of  Mah^  and  Bordeaux  in  Europe,  and  the  Upper  Eocene  oeds 
of  South  Carolina. 

*  The  MoUukca  of  the  Greeo  Stulea  arc  referable  to  the  following  geuera : — 

Strombus A 

Cassidiuia    2 

C'a»&is  2 

Malea  1 

Oniscta    1 

Typhi* 2 

Conut 13 

3 

la  (spire  of)...  1 

on 4 

Pyrulo 2 

C\pTOa    4 

OUm    4 

VoIoU 2 


MiUa 

..  6 

PaicioUria  .... 

..  4 

TnrbincUtts... 

..  7 

..  1 

Fnsufl  

..  2 

Rostellaria?   . 

..  1 

Marginella  .... 

..  2 

Colunibella... 

..  4 

Cinoellaria... 

..  .1 

Hleuntoma... 

..  9 

Terchra  

..  6 

Pho»    

..  4 

Na«M  

..   1 

Ccrilhiam   ... 

..  7 

Mdanopuft I 

UulU  4 

Turritcllft    2 

Natica 4 

Tnrbo 4 

Bunellia 1 

Trochus 1 

Solarium 1 

Uenlalitim  ......  3 

Siliquaria    1 

Vermctit*    1 

Pctaloconchus...  1 

Sigarctiu    .;....  1 

VCBUS 7 


Telliaa    6 

Vcnericardia  ...  1 

Canlium 2 

Corbula 1 

Peclen    7 

Pectuuculiu   ...  4 

Area    2 

Chauja    1 

SpondyluB  3 

Oitrca     1 

Seplaria  {Lam.)  I 
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tith.  All  till*  fisli  are  i<lmticnl  vrilli  epecies  known  in  fomutianfl 
cluaed  lu  Upper  Eoeetie  or  Mioceue. 


iVb/f. — In  addilion  to  the  Foraminifertt  mcntioniM]  in  the  torratw 
Paper  (/.  c.  p.  -10),  Mr.  Ru])ert  Jones  informs  roe  lltat  the  foUoi 
also  oectir : — 

froDiliruUria.  Dendntina.  OrUtoUte«. 

AmpbittcginjL  Orblculina.  QniiiqaetociiUiMi,  A^ 

These  are,  for  the  most  |iart,  recent  forms. 


Note. — Sinee  the  above  was  written,  Mr.  G.  H.  Saumler*.  K.G.9., 
has  presented  to  the  Society  a  series  of  fossihi  fount!  a  few  mmilhs 
siitee  hy  Mr.  J.  T.  (}rtH.'a  in  some  shelly  beds  on  the  mltiu  ndr  of 
tlic  Tiitnmuii  (if  I'minnin,  tt>>niit  2^  niileji  from  the  ahom  of  Navy 
Uny,  and  at  thi-  htight  oi  nlioiit  !.'»  feet  above  thr  Atlantic,  in  a 
entting  of  tlie  Paiumia  RAilnny.  Some  of  the  shells  are  well-prr- 
»-r%c(l,  nnd  nthi-ni  are  in  the  eonditiim  of  casts.  Thr  grneral  aspect 
bcith  c>f  the  foaaiU  and  of  the  rock  strongly  reminds  mtc  of  the  S«b 
I>(>minji:o  sjiecimens.  On  a  cursory  examination  I  timl  tliai  therv 
are  nlHive  twenty  sneeies,  am)  some  of  them  rnkmiestionahly  identical 
with  till'  foMil**  critli-cted  by  (*ol.  Ileueken  in  ^an  Domineo.  The 
following  is  a  list  of  those  of  the  beal-proerrvd  specimens  that  occur 
ill  botli  of  the  locatitiea: — 

Oliva  cyliDdrica,  Jbarwrtf.  Ptin«,  unnsmnl  ip. 

,  untuUDod  speeim.  Strvmhui  Mfnmt,  Stm, 

Natka  Mbclanss,  Jbmi-iy,  *— ,  can  of  uanaiasil  sfsdi^ 

laleaia.  DmA,  Manx  Dnislimaiii,  ml 

Mtlsa,  MansmffJ  sp. 

In  ndililion  to  these,  there  are  C<mus,  two  species ;  one  of  which 
mav  U-  idfiiticnl  with  a  S.  Dumiaco  nwcieii. 

turritelia,  two ;  one  of  them  doMTf  allied,  if  not  identical  with, 
A  S.  Domingo  tpeciea. 

/'eniw.  one. 

Cm^imm^  ooe  \  very  tike  a  8.  Domingo  tpMiei. 

1WM.0M. 

SmM$miioimim,  one. 

OWw,  one  ;  like  a  8.  Domingo  speciw. 

Prer#fi,  TertiiQ,  ike. 


AWtfs  on  lA^  FoasiL  Ctuuui  o/  San  Dumiivoo. 
By  M\  Lonsdale,  P.U.S. 

'hk  corals,  to  which  tlii:i  memomndnm  refrrH,  arc  Umited,  villi  fanr 
[ccptions,  to  lh<»»e  ongiiudly  lalnlUd  by  Mr.  Urnekeik  "Nivwe'* 
and  *' Tutaceous  Limestone;  *  aiid  the  four  have  bcvn  iBcfantdL 
because  tliey  liear  rttrv  indication  uf  luivinj^  brlongrd  to  tboae  dew 
pusita,  with  no  signs  ot  havinfc  Ihtu  drtAi*il.  The  cnllcctimi  of  St, 
Dniniiigik  corals,  tn«t  oldigingly  submitted  to  imtpecUon  hy  Mr.  J. 
C.  Mourv,  coulainsk  howrvcr,  two  other  iulerestinjr  srrieA,  pracured 
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by  Mr.  Heneken  from  the  "  Drift"  of  the  Nivaje  district,  and  from 
"the  silt  of  the  wiiidsionc  plains;"  but  neither  of  them  has  been 
examined  further  than  was  necessary  to  ascertain  whether  they  in- 
clude any  sjiecies  identical  with  those  obtained  directly  from  the 
regidar  deposits.  In  three  instances  approximate  agreements  have 
been  detected.  One  of  them  is  a  Phcocyaihusl  found  in  the  Nivaje 
deposit,  and  its  presumed  analogue  was  derived  from  **the  silt  of  the 
sandstone  plains,"  whicli  appears,  from  information  kindly  afforded  by 
Mr.  Ileueken,  to  have  cliiefly  resulted  from  denudated  tertiary  strata. 
The  two  otlier  iustaucea  are  a  species  of  Dichocicnia^  and  a  fossil 
seeminply  allied  to  the  Mmm<p  fft/roste.  They  both  belong  to  the 
'*  lufaceous  limestone/'  and  the  supposed  representative  of  the  DicHo- 
ca^iiia  was  procured  from  the  *'  silt ; "  but  the  coral  pronsionally 
referred  to  Mussa  was  discovered  in  tlie  "drift"  of  Cerro  Gordo. 
In  these  cases,  however,  the  information  yet  obtained  is  uisufficient 
U)  establihh  a  specific  identity  ;  and,  as  respects  the  "  drift  "  auecbiieu, 
doubts  are  entertained  if  it  had  been  previously  derived  from  the 
limestone  deposit. 

It  may  be  added,  that  the  corals  of  the  "drift'*  are,  ns  a  whole, 
distinct  from  those  of  tlie  "silt  of  the  sandstone  plain,"  and,  so  for 
us  the  evidence  extends,  they  bear  more  the  semblance  of  the  existing 
than  of  a  tertiary  fauna. 

The  fossils  believed  to  be  referable  to  the  Nivaje  shale  belong  to 
ten  species,  and  are  assigned  absolutely  or  provisionally  to  the  follow- 
ing genera,  according  to  the  recent  classification  of  M.  Mihie-Edwarda 
and  M.  Jules  Haime: — 

1.  PlacocyAthii5:,  2  sp. 

2,  CerstotroL-l)U8  ?,  1  t^, 
5.  n&beLluin.  1  sp. 

4.  Rbipidogyrn  ?,  1  sp. 

5.  Circophyllia,  2  sp. 

Of  the  seven  named  genera,  six  arc  stjited  in  the  'Archives  du 
Museum  d'llistoirc  Naturelle  *  (t.  v.)  to  have  tertiary  representatives, 
namely  Ceratotrochus^  one  eocene  and  three  miocene  species*  ;  Fla- 
hrUumt  six  ?  eocene,  eleven  ?  miocene,  and  four  pliocene,  besides  three 
with  no  fixed  tertiary  ejmch  ;  Rhipidotfyra  and  Pociiloporo  have  oue 
miocene  species  each,  and  Circop/tijflifj  one  eocene,  and  Atlnva  nine 
miocene.  Descriptions  of  the  whok'  of  these  conls,  except  one  un- 
rertAin  generic  determination,  have  been  carefidly  consulted,  but  not 
a  single  identification  with  a  Nivaje  fossil  could  be  established. 

It  may  be  not  altogether  useless  to  state,  that,  of  the  seven  genera 
above  mentioned,  thrci' — CeratotrochnSy  Jifiipit/ttf/t/rof,  and  Circo- 
phyUia — do  not  appear  to  have  yet  lM?en  obtained  in  a  living  state ; 
while  the  locality,  whence  the  only  described  existing  species  of  Pla~ 
ftithus  was  procured,  is  unknown  ;  the  recent  species  oi  FlaheHum 
confined  chiefly  to  the  Indian  Ocean  and  Chinese  seas,  ami  Vocil- 
lopora  is  stated  by  Mr.  Dana  to  occur  solely  among  coral-rcef-arcas ; 

*  Tlie  g;(!n)is  of  the  eocenn  fossil  is  given  doubtfully,  and  one  of  the  miocene 
»|iecin  U  ttnteil  to  occtir  alno  in  a  pliocene  (lcpo!>it. 
t  Ai  limited  in  liie  •  Archives,"  t.  v.  p.  57. 


6.  Aatrva.  1  sp. 

7.  PodllDporB,  1  sp. 

8.  Untlcscribcd  pcnus  rtferablc  to  the 

Subfamily  EupBamminic,  1  ip. 
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Antrtpa  beine  the  only  gpnns  whirh  has  nscertAined  represonUitive*  on 
the  coasts  ot  the  West  Indies.  Not  one  of  the  Nivajc  fossils  couhl 
b(*  identitied  with  n  described  existing  species  of  the  genera  to  which 
the)' are  bi'liev*'d  to  belong. 

T\tfaceou»  Limestone. — The  corals  believed  tu  belong  to  tiiis  de- 
posit are  limited  to  five,  and  one  of  them,  a  6ae  s|»e('iuien  of  Caryo- 
phijUiay  is  doubtfully  labelled  **  Ccrro  Gordo";  but  the  altAc-he<l 
matrix  seems  to  be  tufaceous  limcctoDC,  aud  the  fuaail.  though  vrrr 
liable  to  iiijun»'  from  friction,  bears  no  signs  of  having  been  drifleJ. 
Only  three  of  the  five  corals  have  been  positiTely  assigned  to  dearribed 
genera,  one  of  the  others  being  jtossibly  allied  to  the  3/ uM<e  yy ro«fr, 
anil  the  actual  coinpusition  of  the  tilth  has  not  Ihtu  ascerlAiurd 
further  than  would  admit  of  its  beinj;  rrfrrred  to  the  family  Anlrttidm* 

The  thriT  e:§tab1i:4he<]  genera  are  l>tchoc<rnia^  CaryopA^lUa,  and 
Astraa,  The  first  does  not  appear  to  have  any  publish^  rowil  ipr- 
eif'S,  but  A  living  one  oei-urs  on  the  oitast  of  Ctibn  ;  Caiyophyfha,  a* 
lately  restnctv<l  by  M.  Miliie-K<l wards  and  M.  Jules  llninie,  ik»- 
sesses  two  living  West  Indian  species,  with  one  tertiary.  Vary.  lia*- 
terotiy  found  at  Uiix  ;  and  a  coin]>ariBon  of  its  characters,  given  in  the 
*  Annalcs  des  Sciences  Nalurcllcs'  by  the  palieontoloffiata  juat  cited, 
with  the  etniclurvs  exhibited  by  the  8t.  Domingo  coral,  has  led  to  the 
inference  tljat  the  two  fr>ssils  are  essentially  dii^tiuct.  A*  rfgtrds  the 
A«traa^  no  identification  could  be  established  with  any  one  of  the  nine 
tertiary  species  before  mentioned.  M'ith  reference  to  the  recent  Ui- 
rhoctPHM,  CaryopAtfltia,  and  Asinree  found  in  the  Wc3t  Indioi  or 
cUewhere,  no  specific  agreement  with  the  "tufaceous**  foMOteovld 
l>e  effected  by  means  of  a  comparison  with  published  d««criptioiis. 

In  conclusion,  it  may  l>e  stated,  that  the  whole  of  tbe  St.  Dommgo 
corals  being  considertHt  distinct  from  tbos4-  with  which  a  comptriaoB 
has  been  in5titute<l, — and  the  iiupiin,'  has  not  been  limited  to  tmf  par- 
ticular dii-ision  of  the  supra-iTetareous  series, — no  definite  infrrmcr 
can  Ih^  lirawn  from  them  respecting  the  relative  geologu:al  position  of 
the  NivBJc  shale  and  the  tulaceuus  limestone. 


On  ihe  Skries  o/  Uppkr  Paucozoic  GRoon  ia  tA*  BouloN' 
NAia.     By  Robert  A.  C.  Avsto,  E»q.»  F.R.S.,  Set.  G.S. 

CfV#ii|rr«.p.231.] 
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John  Main  waring  Paine,  Ksq.,  was  elected  a  Fellow. 

The  following  i*onimunicAtioiu  wrrr  rc«d : — 

1.   Oh  the  Granitic  Di^rh-t  o/Invkrarv.     By  The  Dvkr  Otr* 
.Xk^yi.i.,  P.G.S.  Sec.  Stc. 

[Tht  pnbltcauoo  of  thl*  Paper  h  ptwipoaciL] 
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2.  On  the  CARnoMFKROVs  antt  Silurian  Formations  of  the 
neii/hfjourhoofi  of  VivssAco  in  Porti^gai..  By  Senuor  Carlos 
RiOElRO.  Ulth  Noteganda  Dmrription ofthe \siM\i.lX¥.iA\\ss,  * 
by  Da.viel  Sharpe.  Esq.,  F.G.S.*,  J.  W.  Salter,  Esq.,  F.G.S., 
and  T.  RrpERT  Jones,  Esq.,  F.G.S. :  and  an  Account  of  the 
Veqetablk  Rkmains,  by  Charles  J.  F.  Bunbury,  EfU|.,  For. 
8ec.  Gcol.  Soc. 

Plates  VII.  VIII.  IX. 

The  Pnlipozoic  depoKits  of  Bussaco  are  hounded  on  the  west  by  nowcr 
deposits,  which  have  been  partly  dcscnl>ed  by  Mr.  Sharpe :  biTtbre 
entering  upon  the  principal  subject  of  this  moninir  some  romarks  arc 
added  which  serve  to  conticct  liis  obsen  ations  with  those  which  follow 
here. 

JvRASsic  Series. — In  the  Val  de  Gorgora<\  half  a  mile  north  of 
Coinibrn,  is  a  limestone  with  many  species  of  shells,  the  same  as  those 
of  Mealhada,  which  probably  belongs  lo  the  Inferior  Oulitef.  This 
restA  on  the  limestone  of  Montarroio  in  Coimbm,  in  which  were  found 
the  carapace  of  a  Turtle  and  many  shells  absolutely  different  from 
those  of  the  Jurassic  rocks  of  this  district ;  but  it  contains  neither 
Ammonites  nor  Delcmnites.  The  shells  have  some  analogy  to  those 
found  at  Chao  de  Lamas  and  Cinco  Villas,  ten  and  eighteen  mUes 
south  of  Coimbra,  which  will  be  mentioned  presently,  one  of  which 
resembles  Pogidnnia  minuta,  while  others  are  probably  M\jtili. 

Immediately  below  the  above  and  resting  conformably  ou  the  Red 
Sandstone,  with  which  it  contrasts  strongly  in  colour  and  mineral 
characters,  is  a  group  of  beds  not  exceeding  five  metres  in  thickness 
and  of  limited  extent,  observed  at  Lordoma5,  one  mile  north-east  of 
Coimbra,  in  the  Qviinta  di  Varzea,  and  at  Pereiros  on  the  side  of  the 
roail  to  Thomar,  three  miles  south  of  Coimbra :  the  lowest  beds  are 
of  a  coarse  grey  sandstone,  covered  by  a  series  of  thin  beds  of  fine 
calcareons  sandstone  of  a  dark  yellow  colour,  alteniating  with  yellow 
marl  and  grey  and  Ijlack  shales ;  some  of  these  beds  are  covered  with 
very  imperfect  casts  of  shells  of  very  few  species. 

*  In  November  185Q  Senhor  Rit>eiro  ftent  me  an  account  of  some  bedi  tlvrougti 
vbicb  he  was  engaged  in  Binldnf;  a  shaft  in  search  of  coal  at  Santa  ChrisUiuu  ten 
or  twelve  miles  north  of  Coimbra.  on  the  west  side  of  the  Serra  de  Oussaco.  The 
lettiu-  contained  9o  mnch  interesting  geological  information  that  I  requested  him 
in  Slid  Huch  further  details  as  he  possessed,  which  I  offered  to  lay  before  our  So- 
ci<-ty.  Senhnr  Itibeiro  complied  with  my  request  most  obligingly,  and  sent  me 
also  a  rich  collcclioii  of  organic  remains  illustrative  uf  his  notes.  To  avoid  the 
repetition!!  inevitable  in  correspondence,  I  have  condensed  the  substance  of  his 
letters  into  a  connected  memuir,  to  which  I  have  added  lists  and  descriptions  of 
|)«rt  of  the  Organic  Remains,  and  to  which  Mr.  Bunhur>'  has  kindly  added  an  ac- 
count of  the  Fossil  Plants,  Mr.  Salter  an  account  uf  the  Trilubites,  and  Mr.  Jones 
of  tbc  Entomostraca.  Senhnr  Itibeiro  had  before  him  my  paper  on  the  Secondary 
Rocks  uf  Portugal  (Joum.  Geot.  Soc.  vol.  vi.  p.  136)  and  lias  carefully  filled  up 
several  fiaps  left  in  it.  but  the  principal  [tart  of  hia  paper  relates  to  a  district  which 
I  did  not  reach. — 0.  S. 

t  1  referred  tlie  Limestone  of  Mealhada  to  the  Lias  ou  the  eridence  of  an  abun- 
danrc  of  Betamtitai  ptuUloiUM,  toe.  cit.  p.  163.  From  Cosal  Conibro,  near  Meal- 
hada. Senhor  Ribeiro  bos  sent  mc  B^Uinnitet  clatatux,  lUainv..  a  Liu  species, 
and  Lucma  lirata,  PhUlips,  uf  the  Inferior  Oolite  and  Lias.— 0   S. 


136  pRorcEDi!«CB  or  tiik  tJROLooicjit  novtrrf.     [Apr.  6| 


Fig.  1 .    Gtoloffical  Map  of  ike  Srrra  dr  Uunaeo  and  the  neigh- 
bouring  distrieit  Portugal. 
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Tlicrc  8ocm  lliereforc  to  have  been  preat  changes  in  animal  Hie  in 
the  period  between  the  UeU  Sandstone,  and  the  Jurassic  or  Liassic 
LimcrtoDC ;  but  while  it  may  (>e  doublt'ul  whether  these  intermediate 
beds  should  he  referred  to  the  I^ower  lias,  or  to  the  upper  part  of 
the  Red  Sandstone,  they  strengthen  the  probability  tliat  the  Red 
Sandstone  below  them  must  be  referred  to  a  period  altogetlier  distinct 
irom  that  of  the  Lias. 

New  Red  Sandstonk?  or  Grks  Bigarr^? — The  Red  Sand* 
stone  which  underhes  and  fringes  the  cretaceous  and  Jurassic  (hstrict  of 
Beira*  has  been  traced  for  twelve  or  fourteen  leagues  from  the  hanks 
of  the  A'^ouga,  hy  Serdao  and  Coimhra.  to  the  neighbourhood  of 
Thomar ;  and  although  it  is  sometimes  concealed  by  mure  modern 
sands  and  sandstones,  it  has  been  recogi)isc<l  as  one  fornintion.  Ita 
mineral  characters  vary  locally,  but  are  in  general  the  same,  and  re- 
semble those  of  the  Grh  Bigarr^  of  the  French  ;  and  although  no 
organic  remains  have  been  found  in  itf,  the  position  it  occupies  places 
this  classification  of  it  out  of  doubt. 

The  Red  Sandstone  of  lieira  may  be  divided  for  convenience  into 
two  stages ;  ai»  ujtper  division  less  devclo[>ed,  in  which  light  colours 
predominate  ;  and  a  lower  division,  truly  red,  more  extended,  and  of 
greater  thickness. 

The  up[>cr  division  consists  of  a  more  or  less  coarse  sandstone  of  a 
light  green,  white,  or  ferruginous  yellow  colour,  witli  patches  of  green 
and  red,  in  beds  one  or  two  metres  thick,  separated  t)y  thin  beds  of 
fine  incoherent  sandstone  of  the  same  colours :  it  contains  silicat-es  of 
iron,  magnesia,  &c.,  small  quartzose  fragments,  and  incoherent  cr)'- 
stala  and  fragments  of  flesh-coloured  felspar  in  an  argillo-siliccous 
cement :  the  stratification  is  often  irregular,  and  it  does  not  afford  a 
good  building  stone :  it  may  be  studied  at  Eiras  and  Rrasfemias, 
three  miles  N.N.E.  of  Coimhra,  at  St.  Joze  de  Marianos,  and  the 
back  of  the  Botanic  Garden  at  CoimI)ra,  on  the  heights  of  the  Campo 
da  Ceira,  two  and  a  half  miles  S.  of  Coimhra,  and  at  Podentcs,  ten 
miles  S.S-E,  of  Coimhra. 

Tlie  lower  division,  or  Red  Sandstone  properly  ao  called,  is  more 
variable  in  character,  but  a  briek-rcd  colour  always  predominates, 
especially  in  the  middle  and  lower  portious.  At  Uoza,  Taipti,  and 
Eiral,  on  the  left,  bank  of  the  Mondego,  it  is  at  top  a  cofirse  sand- 
stone of  a  light  purple  colour,  in  thin  beds,  separnted  by  layers  of 
white  shale ;  the  above  passes  into  a  &u  r  bnck-red  sandstone  with 
some  mica  and  a  little  hematite  ;  the  red  layers  alternate  with  others 
of  green  micaceous  simdstoue,  but  the  whole  is  so  coherent  that  it 
may  be  cut  into  large  blocks,  and  is  extensively  used  for  building- 
stone  ;  this  part  of  the  series  cannot  be  less  than  TjO  metres  thick : 
at  Villa  Nova  de  Monsares  and  Moita,  eight  miles  S.  of  the  points 
above  mentioned,  this  sandstone  is  quarried  for  ornamental  bnild- 
iugs  ;  below  it  is  coarser  and  passes  into  a  conglomerate.  At  Moita 
the  sandstone  is  pHammiiic,  carbunaceous,  and  schistose. 

*  Jouniol  of  ibe  Geo).  Soc.  vol.  vi.  p.  IGO,  Itil,  and  p.  1G5,  and  Map,  p.  13C. 

f  In  a  suli&oquent  letter  Sonhor  Kihciro  mentions  llmt  in  tlic  Red  Sanilntntie 
have  been  fuuiid  Calaoiitcs  of  dilTLrcot  speciet  froui  IIhw:  in  Uie  (Jarlxiniferoui 
bedi  below  it. 
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At  Luzo  anrl  Pego  dc  Seixo,  on  the  west  flank  of  the  Scrra  de 
Biusnco,  the  sandstone  i«(  coarse  and  incoherent,  of  a  deep  red  colour  ; 
Ht  Lu20  it  passes  downwards  into  a  very  coarse  conglomerate  which 
rests  on  crystniUne  schists :  at  Pe^o  de  Seixo  the  heds  covering  the 
carbonaceous  deposits  arc  a  tine  |>urj)le  micaceous  snndijtone.  Finally, 
at  Campo  da  C'cira  it  is  at  the  top  a  hard  conglomerate  jmssin^  down 
into  a  green  or  yellow  sandstone,  and  theii  into  an  incoherent  con- 
glomerate resting  on  uiicu  sehiet :  at  this  spot  the  total  thickness  of 
the  two  divisions  is  ahove  100  metres.  The  usual  dip  of  the  beds 
is  to  some  point  between  W.  and  S.  nt  about  10"^,  and  occasionally  as 
liigh  as  18";  the  strike  varies  from  N.  to  N.  30""  W.  Where  these 
sandstones  rest  on  the  Carboniferous  scries  there  is  the  strongest  con- 
trast between  the  mineral  characters  of  the  two  rocks  and  a  want  of 
couformability  between  tlieuu  the  red  sandstone  ihpping  W,  only  lO'', 
and  the  oarboniferons  beds  dippin/^  *J0^  in  the  same  direction.  This 
want  of  conformity  of  the  red  sandstone  with  the  beds  below  it,  and 
its  separation  in  respect  to  organic  remains  from  the  Lias  above  it 
(ant^y  p.  137),  its  variegated  colourfl,  and  its  analogy  in  mineral  cha- 
racters, have  led  to  classifying  it  with  the  Gres  Bigarrd  of  France. 

Cauuomfkuous  Formation. — An  extensive  series  of  betls  of 
conglomerate,  sandstone,  clay,  and  psammite,  in  all  about  400  metres 
iiithickuess,and  containing  an  abuuuanceofvcgetable  remains,  extends 
about  two  leagues  northward  and  two  leagues  southward  from  the 
north  end  of  the  Serra  de  Bussaco.  The  prevailing  rock  is  a  pudding- 
stone  consisting  in  general  of  cpmrtz  pebbles  in  a  cement  of  white, 
yellow  or  red  siliceous  sandstones ;  these  pass  in  places  into  a  coarse, 
yellow  micaceous  or  carbonaceous  samlstouc  :  occasionally,  instead  of 
the  ]mddingstone,  there  is  in  the  lower  pan  of  the  deposits  a  breccia 
of  angular  fragments  of  the  older  argillacfoua  and  micaceous  schists 
of  the  neighbourhood  set  in  sandstone  or  in  ferruginous  clay  :  this 
breccia  pa.«ses  into  a  coarse  sandstone  w^ith  vegetahte  impressions ; 
the  puddiiigstone  also  contains  pctrilied  stems  ai\\\  S4)metimes  small 
patches  of  coal. 

The  sandstones  which  alternate  with  the  puddingstones  vary  in 
colour  and  eliaracter,  and  contain  small  fragments  of  eoal  and  various 
vegetable  remains;  some  of  the  beds  resemble  those  of  the  basin  of 
anthracite  of  San  Pedro  de  Cova*  ;  there  are  also  alternating  heds  of 
hardened  clay  or  marl.  In  the  middle  and  lower  parts  of  the  for- 
mation occur  argUlaceous  beds  of  various  colours  and  oharticters, 
containing  geodes  of  red  oxide  of  iron  and  well -presented  vegetable 
impressions  in  abundance.  These  are  well  seen  at  Fontc  do  Salgueiro, 
near  the  grounds  of  the  Convent  of  Uussaco. 

Between  the  heds  of  conglomerate  are  schistose  saudstonea  inter- 
stratified  with  carbonaceous  shale  like  that  which  overlies  the  coal  in 
the  coal-fields  of  England  and  Francp,  and  between  these  are  thin 
beds  of  coal  varying  from  I  inch  to  'A  inches  thick,  which  bums  to  a 
good  coke.  Both  the  sandstones  and  shales  contain  vegetable  im- 
pressionsf ;  hut  the  /UferophyUiteti  and  S/tkenopteris  occw:  together 

•  See  Journal  of  the  GeoL  Soc.  vol.  v.  p.  H". 

t  Mr.  Bunbury's  report  in  the  Appendix  contains  a  Uit  of  all  the  PUnts  tent 
over  by  Senhor  Hibeiru  which  were  in  a  coaditioa  to  be  deternuncd. 
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in  rcrUin  be<U,  nnd  Prc<fpterit  ni>ouuiU  iu  otlicn :  only  one  fp^ciincii 
of  Stffifittna  lias  bi'en  met  with. 

Only  one  frnjcinfiil  of  n  I'rcirn  htt  bten  found  in  a  TrlUiw 
day  belongiui;  to  llie  bed!*  juai  describfd ;  and  they  conuin  no  lirae* 
sUme. 

The  carbooiferoiis  beds  usually  strike  N.  unI  S.  and  dip  W.  from 
30*  to  35%  with  the  least  dip  in  the  upp«r  \*fiin ;  but  ihi-n*  mn-  fuata 
where  the  itrikc  is  fr«»m  N.  ^G"  E.  to  8.  26'  \\\,  and  bi-twcfn  \i\\m 
(If  MoiuuuTO  and  AJgrris  llu*  dip  is  betweco  -lO'''  and  70*^  to  ihr  E, ; 
but  tht*«r  are  local  accidi'nt«.  For  three-quarters  of  a  Icairue,  betitern 
Fontc  do  Snlgnciro  and  PatKo.  the  carboniferous  beds  rt«t  tuiCoD- 
coiifornmhly  on  thi*  fiiMsilifcrout  Silurian  rucki ;  but  to  the  norUi 
ui)d  south  of  ihose  places  thry  overlie  rhloritic  aiui  niiritccuujt  acbtsta 
or  old  unfo3i!iilifrroi»  rlnv-slatcx.  Thv  chloritic  and  niirareoua  »clti«t«. 
belwifn  Villa  Novn  de  Monsarres  and  tin-  Convrnt  of  DiiMaco,  haw 
bei*n  eloaled  MthM'tjiiontlvto  tbo  d(*po!«ttioiiof  tbr  CArliuniferuUA  bedi. 
which  arL*  disiturlH-d  nud  broken  thnm^h  by  the  scbista ;  but  the  r«d 
MndMone  docs  not  piirtu'ipnte  in  the  etVecl  of  this  niotetuent. 

For  otte  len^if  from  Linho  do  Mntta  near  Larvao,  to  the  Fonte  do 
Salgueiro,  aod  al»o  I'mm  VdU  Novu  de  Moomttm  to  th*  parallel  of 
Junqueim,  the  earboiiifiToua  bed;*  are  covered  unoonibniiamy  by  rvd 
aandatoDC  i  iu  other  placirs  tliey  lie  in  iaolated  patches  ou  the  schist- 
ose rocks. 

Tito  principal  uiateriaU  of  the  carbonifenHtt  beds  are  from 
debris  oferanite  ami  »inular  rocks. 

In  n-fcrriiij;  thii)  mtu's  to  the  Coal'iunnatiou.  it  is  rather  to 
compared  to  tiiai  formation  in  France  and  England  tlian  to  th* 
rine  Coal-fonuatiou  of  the  Aftiurias.  As  it  i»  |ifu-tly  couoeaM  hy 
the  oTerlviup  new  retl  saudstune  and  Bubcretaceous  sands  on  toe 
west,  and  only  choirs  a  «uie  varying  ftom  200  to  600  metres  in 
width  of  its  tower  or  eastern  portion,  there  may  be  a  grMttr  thidc- 
neK»  of  ihr  ffirmntiou  couci-fded  to  the  westward  undn  thoae  orer- 
Iriug  formations,  in  which  valuable  beds  of  oosi  may  still  bt 
iound*, 

SiutnuN  FoRWATtoNK. — The  Silurian  rocks  rise  tlom  below  the 
carb4}tiil<'rrni5  conslnnirrat^'^  abovr  diiu>ri)>c<l.  from  PsMO  to  ihr  Footv 
t\o  Salfcnrtrt).  with  a  general  dirr<-tion  of  N.W.  toS.C,  tod  tann  the 
principal  pnrt  of  the  Serra  de  Busmiccj  ;  they  bepn  at  the  nortlicra 
extremity  of  that  ridgr  and  exti-nd  towards  the  iwuth  for  five  or  sis 
IvaxueH.  crojktiug  the  ri^rr  Mnndrfco  at  Pcna  Cora;  thry  et»*rr  a 
breadth  var}-inf(  from  two  to  three  mill's,  and  hare  a  tliieknm  nf 
iiion*  than  J;'t(HI  nu'trt***.  Tlirae  httln  admit  of  a  iliviaioa  into  tltrtv 
nriuci(>al  gronpn,  of  wliich  the  two  lower  divixiona  brlong  to  the  Lowrr 
Situnau  &efie«,  and  the  upper  may  in'rhap*!  be  of  the  aj^  of  the  Wn^ 
hrk  or  lowrr  pnrtion  of  the  rpjwr  Silurian  beds  uf  Knpbuid. 

Lowe*t  JhvfSitm{Lovrr  Sifurtam).~'Th'l9,yihich  forms  tbeprioritial 
iMUt  of  th<>  formation  and  occupies  the  iiutcm  half  of  the  SUunaii 
oifCrkt,  ia  oompo«ed  of  qnartsitM^  mkaoMua  sandstOMSw  whilsk  f^ 

*  Seohar  Mbsbo't  arsn">cs<*  hi  flisow  sf  fladtaf  Oaal  bslsw  ibt 
siOM  hdfl(cl  a  wn  ihsorotkal  dtttaciar  sad  of  le«al  lalsnsi,  tbty 
sVHdged  TSfy  D»eb  la  lbs  iciL^-Dr  1 
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lowisb,  Aiid  black  schists,  senii-crysUiliue  limestones,  aad  carbuna- 
ceotus  schists.  It  contains  an  aluindance  of  Trilobitos  and  shells,  which 
arc  most  plentiful  in  a  rery  dark  greywacke  or  micaceoas  schistojie 
sandstone,  with  well-niarkcu  bedding,  which  occurs  in  the  middle  of 
the  fornmtion.  Tlie  Trinucfei  are  only  found  in  this  rock.  OrthU 
herthoiti  has  been  found  at  Portcla  de  I^oredo  in  the  schists  with 
TrinucleuSi  PhucopSt  &c.  The  A$aphi,  Cuit/menest  and  lllttni  are 
freqaent  in  the  hedji  which  rest  on  the  quartzite,  and  are  accompanied 
by  Bcteral  species  of  OrMi>*. 

3/fV/rf/r  Vieision  of  the  i^ifurian  Formation  {Lower  Sitnrian). — An 
ochroous  argillaceous  rock  of  mt- taniorphic  charncter  is  found  resting 
on  the  beds  just  described  in  several  localities  along  the  middle  of  the 
SUuriau  district  on  a  hue  of  X.  3."»"  \V.  to  8.  35'^  E.,  always  acconi- 

1»anieil  by  greenstone  or  diorite.  In  some  few  localities  it  contains 
loUow  impressions  of  Orthis^  Leptcena,  &c.,  mixed  with  a  great 
abimdnnce  of  small  branching  corals.  The  rock  is  hard  and  yellow ; 
it  splits  up  into  prisms,  and  the  bedding  can  only  be  distingiiished  by 
the  layers  of  hollow  impressions  of  the  organic  remains.  From  its 
peculiar  mineral  character  it  might  be  called  Argilolite ;  in  some 
places  it  seems  to  pass  insensibly  into  the  diorite  with  which  it  is  as- 
sociated. The  irregidar  manner  in  which  these  small  patches  of 
ochrcoufl  rock  occur  would  leave  it  difficult  to  ossigu  its  tnie  geolo- 
gical position  but  for  the  assistance  of  its  organic  contents,  which 
dearly  refer  it  to  tbp  Lower  Silurian  epoch ;  and  it  will  be  seen  by 
the  list  of  species  that  several  an*  common  to  this  and  the  lowest 
division  of  the  Silurian  formations  just  described. 

Tlie  diorite  occurs  at  intcnals  for  about  live  leagues  iu  several 
localities,  which  are  marked  on  the  map,  following  a  Ihie  of  alM»ut 
N.  35''  W.  to  S.  35''  E..  disturbing  the  Silurian  rocks  which  it  breaks 


*  OrgSnio  RemuDi  of  the  lower  division  of  the  Lower  Silurian  Rocki  :~- 


IUhjoub  g]^ttni9,  Bnrm.  nl.  3.  f.  10- 

/,  fjHMHaninis,  S!iar|K',  Jouru.  Geol. 
See.  V.  t.  6.  f,  1. 

/.   Dfrmarewti,  Rouault,  Bull.  Soc. 
GcoL  Fr.  2  Mr.  vol.  vi.  i.  2.  f.  2. 
PUacopt  Uujftrdini,  AonffW/.  Bull.  Soc. 

Gfol.  Fr.  iv.  t.  3.  f.  5. 

proKvus,  Emmerich,  iiurm.  t.  4. 

f.  .1.     P.  wacialiMt  Harraiide. 
PhMwparia  Zippei,  Boek. 
C«lymen«  Tristani,  lirtmg. 
Arago,  kouautt.  Bull.  Soc.  G6oI, 

Fr.  Ti.  t.  2.  f.  3. 
ThDuclciu  Pon^rtrdi.  RouatklU  BuU. 

Soc  G.  Fr.  2  scr.  t.    f. 
Ogygift  glabrata,  Salter,  n.  b, 
Beyrjt-hia  Biisttacenus,  /onef,  n.  «. 
■    --  aiuinlcx,  Jorut,  D.  i. 
Rctluoit  DuvaUnna,  RouauU. 

Drshftyenana,  Rouault. 

KucuU  Costic,  n.  s. 
Ci».  n. ». 


Nucula  Ribdro,  n.s. 

EzqticrTTe,  n.«. 

Eschweg^i,  n.s. 

Maestri,  ii.  s. 

Beirtniis,  n.  %. 

Uuuaceniia.  n.  i. 

I..cdA  EkcoBune,  n.s. 
Dotabra  ?  Lusitanica.  n.  i. 
Cypricaniia  BeirenxiH,  n.  a. 
Modiolapsis  elcgantiilus,  n.  i. 
Orthis  Ribeiro,  n.  i. 

Biusacensis,  n.  a. 

fisAicosU  ?  Hall,  t.  32.  f.  7- 

— —  basalts,  Dnlm. 

testuditiaria,  Dahn. 

parr  a,  Pander. 

Plburutoiiioria  Uu&sacentit,  o.s. 
itihcjrit  plioladiformis.  ti.  s. 

Udleruphon  trilohatns.  Sil.  Syst. 

carinatos,  Sil.  Syst. 

Tfaeca  Beircniii,  n.  s. 
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through  ;   but  it  does  Tint  disturb  thf*  carboniferuus  "Mit  which  must 
be  |K»8ttriur  to  its  enijitiou*. 

Upper  JJirition  of  the  Silurian  Formafion  {Upper  Siluriak)* — 
This  oonsistd  uf  beds  of  light  blue  sholr  uid  argillaceutis  schists  coii- 
tAiuiiig  nuue  of  tlic  si^ecicb  found  in  the  beds  below,  but  charactcriuKl 
by  Cardiolit  interriiptn,  and  *n»ii'  other  bivalves,  Orfhr>rmtta,  Grap- 
tofite*.  Sec,  alt  tlatteiuil  and  distorted.  These  beds  extend  aloii^  the 
western  edgt*  uf  the  Silurian  district  from  Poute  di;  Malta  to  8BSe«» 
and  arc  seen  to  pavi  belov^  the  c^rbonifennirt  beds  betwMn  Phid 
and  Vorfela  do  Loredo.  We  may  conclude  from  their  organic  rt* 
main>4,  dint  the  Ijcds  bdonf;  to  the  a\s*^  of  the  M'culuck  formatMn  of 
England  t- 

StiH  Prtirtf  t/r  Ci,rn  near  y<tthngo. — An  examination  of  the  beJ» 
of  that  locality  ooufimis  the  view  taken  by  Mr.  Sharpct,  that  the 
Carboniferous  series,  there  worked  for  coal,  is  at  the  Viawrof  the  Silu- 
rian system,  and  that  the  {wsitton  of  the  (^oal  bel(»w  the  SSilurian 
slates  coutainin}:  TrifoltUnt,  Ortkia,  &c.,  cannot  be  explained  bj  a 
supposed  inverviou  of  the  whole  series  of  beds. 

JryillaceouM  ami  Crystaliine  SehisU. — There  are  two  achbtoitj 
formntirtus  in  the  neighbourhood  of  Buasaro,  below  the  Silurian 
ries.  The  up|»er  of  these,  which  may  be  called  Camhrinn,  is  an 
tensive  series  of  unfossiiiferous  beds  consisting  prineipally  of  argill 
ceous  schists  with  sonu'  grits ;  ihcir  jiosition  is  marked  on  the  map 
forming  the  eastern  Iwuiubuy  of  the  fi)».siliferous  region  iie*eribed  in 
this  memoir,  and  also  partially  bounding  on  the  west  the  Silurian 
ridge  of  Bussaco.  To  the  same  scries  may  probably  he  rt*fcrrr<l  the 
■chists  of  R«torreja,  Ovar,  Jcc.  ^,  and  the  lowest  bcib  seen  at  Saa 
Pe<lro  dr  ('^»Ta. 

Besides  ihe  iibove  there  are  two  small  districts  of  mica  schUt  aiwl 
chloritie  t^chist  which  are  shown  <m  the  map  and  sections ;  nor  be- 
tween the  northeni  end  (»f  the  8erra  *lc  HussaiN>  and  Vilbi  Nora  dr 
Monaarres  i  the  other  a  little  vt^t  of  that  Serra,  near  iW>tao. 

Od  the  left  bank  of  tlie  Douro  below  Jemmunde,  rising  from  the 

*  Organic  Itrmtirti  of  ihc  upjirr  iliviftioo  of  the  Uiw«r  Slluriau  tirtU:— 


Phacop*  Uujanlini.  KouamU,  Hull. 

SocG^l.  Fr.  lvi..Vf.y 
Dilhvracwii  r  lonpcaiata,  n.*. 
OrtMi  •aoniaia>  tu  ■. 

—  BoHaocodit  a.fc 

—  Hand**  a.  s. 
tfalndlinni.  iMm. 

B«rtboki.  Kmmmit,  Bull.  Soe. 

O^ol.  Pr.  vi.  L  2.  f.  4. 

parra.  Poiufcr. 

iVmuabonitcs  ]tibein»i  a. ». 

t  OrguUc  RoDite  of  the  upper  dtviskm  of  Snariaii  Uackt : — 
Gnptnlithui  Lmkoila,  SO.  Spa.  Orthoeeras.  4  upeoas. 

t.  2R.  1 1 .  Canttoia  Utarmpu,  SIL  9pA.  l  1. 1 1. 

X  8aeJo«ra.orO«oLSocvotT.  p.  145-118. 
I  See  Joorn.  ofCfoL  Soc  toLv.  pp.  U9  &  l&O. 


Ponmbantm  lima.  o.  %. 
LepUcTM  Heircnus,  a.  t. 

icnsTB,  n, ». 

ddMNdea.  C^mr^  m^  thM, 

PatN.York.t.MA.CS. 
Plcofotomafia  doMaeniiSv  a-ft. 
FaroAlm  filvoM,  0>&i^. 
SpiorUtha  1  milaatca,  ika* 

bmwidea,  B.k 

ObUkibU  ntfeal 
Relcport.  I  ur2 
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river  towards  the  Quinta  da  Lomba  at  Braxiola,  about  forty  metres 
liboTc  the  river,  the  lowest  system  (Cambrian?)  mny  be  obsencd, 
coDsi3tiug  of  thin,  regularly  stratified  beds  of  sandstone  which  splits 
tip  into  prisma,  alternating  with  schists  :  alwvc  these  are  bods  of 
coarse  conglomerates,  containing  prismatical  fragments  of  -t  inches  to 
1  foot  across,  eriifenf/y  derived  from  the  betijt  below^  angtdar  fraj^- 
ments  of  quartz,  miea  schist  and  chlorilic  schist  mixed  with  rounded 
pebbles,  in  a  red  or  yellow  argillaceous  remcnt,  with  veius  of  carbo- 
naceous cUy ;  above  these  are  conglomerates  and  sandstone,  beds  of 
coal,  &c.,  ihe  whole  dipping:  cnst,  and  above  these  last  are  the  Trilo- 
bite  schists  dipping  ronforniably  to  the  east,  in  which  Phanop0  tongi- 
rau/iatuA  has  bw^u  found  in  addition  to  those  nameil  by  ^Ir.  Sharpe. 
The  existence  in  tUc  conglomerates  of  fragments  of  the  roeks  below 
them  proves  that  there  has  been  no  inversion  of  tlie  beds*. 

Extfusion  of  Sulicretaceouft  Bedft  to  the  Eattiward, — On  yomc  high 
cpots  of  the  Serra  de  liiwsaco  are  beds  of  argillaceous  saurktonc, 
tfither  white  or  spotted  with  red  or  yellow,  alternating  with  soft  fer- 
ruginous clay  :  at  the  ridge  of  the  Serra  the  clays  are  indurated  and 
the  sandstones  changed  to  quartzite.  These  beds  rest  on  the  SiUunan 
schists  and  quartziles,  from  whicli  they  are  very  distinct.  Towards 
Portela  da  Vemia  Nova  they  cover  all  the  Silunan  formation,  except 
a  patch  at  Venda  Nova  de  Poyares,  and  they  extend  to  the  south,  the 
cast,  the  wf&t,  and  uortli-we^t.  covering  the  valley's  of  Lou7.an,royarcs, 
and  Mortagufl,  and  flanking  the  Serrns  of  Louzafi,  Arganil,  Felgueira, 
Caraiuulo,  &c.,  but  pierced  through  in  uiauy  places  by  hills  of  clay- 
flUtc  (Cambrian?).  A  similar  dejHjsit  forms  extensive  plains  on  the 
eastern  side  of  Beira,  as  atSarzedos,  Val  de  Pennamacor,  and  Idanha 
Nova,  and  extending  beyond  the  Elja  and  the  Tagus  into  Spain.  On 
the  north  and  west  of  the  Serra  de  Bussaeo  these  sandstones  and  clays 
descend  below  the  Portaria  of  the  Convent  and  cover  t)»e  red  sand- 
stones classed  by  Mr.  Sharpe  as  sultcretacemis.  From  whence  it 
appears  that  the  subcretaeeoua  sen  eovereil  the  greater  part  of  the 
coimtry  between  the  Tagus  and  the  Douro,  both  to  the  east  and  west 
of  the  Serra  de  Estrella.  On  the  Map,  fie.  1,  this  formation  is 
only  laid  ilown  near  Portela  da  Venda  Nnva,  hut  it  is  shown  in  the 
sections,  tigs.  1  &  3. 


Appendix,  eontainint;  Descriptiojts  of  the  Organic  Remains. — 
Appkndix  a. —  Rt'port  un  the  Fossil  Plants  of  the  CARno- 
NUEHous  Formation.  By  Charles  F.  J.  Bunbury,  Esq.,  For. 
Sec.  O.S. 

1.  NeUROPTERIS  CORDATA. 

2.  Odontopteris  Brardii. 

The  same  form  as  that  which  occurs  in  the  Anthracite  formation 
of  tlie  Alps ;  somewhat  smaller  than  Brongniari's  figure,  and  with 

*  A  corrected  U&t  of  the  Triloliitcs  hrought  from  Vallongo  haa  been  dnwn  up 
b?  Mr.  Salter  and  is  giveo  in  the  Appendix. 
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letfletfl  less  puint«d.  This  fern  u  chancturatic  of  the  eoal*(ielda 
central  France  (St.  Etieniie  and  Temnon),  uid  likewifc  of  the  AJ| 
Ktithracitc :  uot  found  iu  EngUnd. 

3.  Odontoptrru  oirruKA. 
Ttic  variations  of  form   obsenrable  in  the  difTerrtit  Portuffocw^ 

speeiincuR  of  thu  plant,  as  in  tho«e  from  the  anthracite  of  Skvoy, 
HtrcDgthcn  my  belief  that  the  O.  Jtrardii  and  O.  oliuta  of  Brougniart 
are  only  the  extreme  form«  of  one  variable  fpedea*  Prof  titer  cun- 
curs  in  this  opiniou.  See  Quart.  Jouru.  OioL  See  vol.  ni.  Put  *J. 
(Transl.)  p.  09, 

4.  Pecopteris  Cyatiika. 

A  veiT  genenl  and  ohanetcfiitie  plant  of  the  ooAl-meammik 
found  likewise  in  the  autbnwitea  of  Stvoy. 

a.  P.  CvATHtA  Tar.  T 

Kcmarkable  fur  tho  cornbiuatiun  of  lung  and  iiairow  leaflets  with 
simple  HuXv  veins.  A{;rce!i  with  Urou^mart'^  fig.  -I.  pi.  101,  in  the 
lunii  uf  till*  leaflets,  but  not  in  tht*  ve'uu.  Soiiiv  tni^bt  |H!rhap*  coi 
aider  it  a  distiuet  species,  but  I  think  there  arc  scarcely  suF 
grounds  for  this. 

6.  P.  A&BORESCENS. 

A  well-clianicterixed  fl]>ecimen.  The  spedcs  occurs  in  the  coal 
fonnatiun  ikcar  Batli,  in  fk'veral  places  iu  France,  Germany,  and  in 
Marj'buid,  U.S.,  aUo  in  tlie  anthnurite  of  Savoy. 

7.  PECOFTCRIt  AROrTA. 

Found  ill  t!ir  eoal  formation  at  St.  Rtirnne  and  Ronrhamp  tq 
Pmnct*.  and  in  Rlin<le  Island,  U.S.,  according  to  llrongniart ;  not  in 
Engbuid.  The  Portuguese  ipedmens  hare  larger  Iraflffta  than  those 
figured  by  Brungniart. 

H.  pKrorrKKis , 

tVimes  nearest  to  P.  giganini^  Ad.  Mr.,  and  very  likely 
to  tbat  5|Hvies,  but  the  itpccimrn*  arc  not  inffipicnr  AiT 
drtrrmination. 

!L  P.  i.uMin^LiA.  Ad.  Br.     l>%pi«u%t^  fmgifoliu*,  Ooq>p. 

Pound  iu  ihr  cool  formation  at  Saarbruck,  at  Wcttin  hi  Saxoor. 
and  in  Nu^a  Scotia  \  not  in  England,  as  far  as  t  know. 

10,  F*KCOI>TERIS  ORKOfTGRIDIS? 

Sotm.s  to  o^cc prettrwell  with  (lirs.  2  and 3  of  Brmtfniia't'ii  pi.  ia>. 
His  plant  occurs  iu  the  cool  fonnaliun  in  Kngljuul  (Slm>p»birv,  ac- 
cordnig  to  Mmris),  Kranre,  8a\ony«  fiileaia,  and  BubemU. 

11.  PECoimtRis  LKpTormLLA,  nor.  ep.     Plate  Vll.  fig.  1 1. 
From  Vol  dc  C«ndoso.     Tikis  is  crrtaiuly  a  very  iliiitinct  specien] 

tVom  any  that  I  can  5nd  deacribcd«  Ihcni^i  unfortunatrlj  dbe 
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mens  are  uot  in  a  siifHoieully  perfect  stale  (o  allow  of  n.  complete 
deflcription.  iii  the  tbrm  And  size  of  the  IcnHcts  it  most  resembles  the 
P.  denticulata  and  P.  ingu/nin  of  the  Yorkaliire  oolite,  but  ita  veuatiou 
IS  widely  different.  The  texture  appears  very  thin  und  delicate,  from 
which  circmnstanee  I  have  derived  its  name.  The  frond  was  evi- 
dently at  least  twice  pirmated  ;  the  leatlets  rather  closely  set,  very  ob- 
U4ue  to  the  rliaehis,  and  somewhat  cuned  forward,  tapering  (jp*adually 
from  a  broad  base  to  a  sharp  point,  deeply  and  ahnrijly  serrated,  and 
indeed  somewhat  cut  (inciso-s*rrate) ;  the  first  segment  (next  the 
base)  on  the  upper  edge  of  each  leaflet  oonspicuoualy  larger  than 
the  rest,  and  forming  almost  a  lobe.  The  lower  leaflets  of  eaeh 
pinna  are  as  much  as  |  inch  long,  but  they  diminish  rapidly  towards 
the  ends  of  the  eeveral  pinna-.  Midrib  of  each  leatlet  strongly 
narked ;  o\t\c  veliifi,  which  terminate  in  the  serratures,  remarkably 
wavy  or  zigzag,  each  pinnated  with  several  alternate  branches  or 
Tetiuets,  which  go  oflf  from  it  at  a  very  acute  angle.  The  venation 
thus  resembles  that  of  Goepjicrt's  Diplasitet  (PeropL  loiiffifoUa  and 
emarginata),  but  the  form  of  the  leaflets  and  general  habit  of  the 
plant  are  widely  different. 

Tills  species  should  probably  be  placed  in  Rrongniart'a  section 
Vrntte.     Its  technical  cnarncter  may  run  thus  : — 

**  Fronde  lencri  bipinuatu:  pinnulia  subcontiguis  elongato-trian- 
gtilaribus  acnminalis  subincun'is  inciso-serratis,  basi  sublobatis;  venis 
obliquis  flexttosis  piuuaiis  :  venulis  subpnrallebs.'' 

12.  SpHKNOPHYtLUM  SCHLOTHEIMII. 

Found  in  the  coal  formation  of  Somersetshire,  Baxony,  Silesia,  and 
Nova  Scotia. 

13.  AxNL'LAniA  LuNCiir(>LiA,Brong.  AaierophjlliteaequUeti/ormia, 

Lindl.  and  Ilutt. 

In  the  cual  formation:  Monmouthshire,  Saxony,  Silesia,  and 
Nova  Scotia. 

H,  M^ALCHIA. 

This  appears  to  me  to  be  the  same  with  a  Walchia  which  M.  Adolphe 
Bronguiart  showed  me,  from  the  slates  of  Lodevc  near  Muntpellier  ; 
but  as  I  have  no  specimens  within  my  rea<;h  for  comi>anson,  and  do 
not  know  where  any  of  his  U'afchies  are  figured  or  described,  I  can- 
not identity  it.  The  slates  of  Ludeve  are  supposed  to  be  Permiant 
but  have  several  fossil  plants  in  common  with  tbe  coal  formation. 

Of  the  fourteen  species  or  varieties  here  enumerated,  all  that  can 
be  identified  with  plants  previously  describinl,  belong  to  the  true 
coal  formation,  with  the  exception  perhaps  of  tlie  ff'alchin,  which 
may  be  Permian.  Four  out  of  the  fourteen  occur  like-wise  in  the 
ant)iracite  formation  of  the  Alpg.  Only  six  out  of  the  lonrtecn  ore 
reconled  as  British ;  for  the  Othniopferis  rJitusa  of  Liudley  and 
Hutton  is  generally  considered  as  difliiTent  from  the  ]>lant  origin- 
ally so  called.  The  abundance  of  Odontopleri*  and  of  Ptcopt^ris 
Ct/aihra,  and   the  oeeurreuce  of  Pecopieris  arffKia  and  P.  oreo- 


PROCBSOntOfl  OV  THIS  OKOUMtCAt  fOCIBTY. 

pteriffiM,  pve  tlic  flora  of  this  coftj-ficltl  a  crrtain  rc^mibUnce  to  that 
of  rentral  Fram-c.  Tlio  abst'iu'c  of  iiidicatioii»  of  l^pidodentirom, 
Siffillaria,  Mu\  di/itrnttr*  (if  it  be  not  merely  accidcnul),  ift  a  vrnr 
remarkable  |KH!uliarity. 


AprKNOIX  B. — Deecripfion  of  Me  AVip  Specie  of  Zoophyta  anef 
MOLLCSCA.      By  DaNIFI.  SlIARHE,  E»q.,  F.U.S..  G.S. 

DlSTEICUM*.  ShBr|)e. 

PdlynAriiim  fVomlrHinm.  rrtiniljkliim.  hi-lumimMum :  Umiiuc  rrltiUifcnr, 
tiibiiUit  cUiuU.  truMvenuit  conjiincur :  [clhilv  tubulo«&-  extern^  *i<*- 
fatircnt«s. 

Cornl  ronsisttiig  of  rMiculatcd  frond»,  formed  of  two  panUlel 
biycrs  uf  ct-lls,  eoiiufctod  by  iiitniiTous  cloard  Iraxtaverfle  tubes:  evils 
tubitlnr.  Arraup:>4l  lotigitiulioivlly  side  by  side,  utd  opening  outward* 
obliquely  at  thvir  iippcr  cxlrt'inity. 

Theiie  corals  differ  from  E*chatn  and  Fly^ttrti  in  the  morr  tubular 
form  of  their  ccUa,  and  in  havino;  ihe  layers  of  crlU  separated  inl 
two  parallel  walU,  wliieh  are  only  connected  by  nimu*roti9   ti 
verw  tabes.     Thry  appear  to  have  eontained  very  little 
matter. 

DiaTEicniA  itKTicvLATA,  n.  ».     Pl.  VII.  fig;.  H. 

D- irticulnta ;  raniii»  pUniK,  intrrRtitii't  ftil-wquidduis,  nuiintunKnautihus : 
nunii  juiiioribtiH  long^itinliiiaiitrr  vtrifttu.  ceUyJi£rn»i  ■ii«i^ti«,  cvUiUm 
obCiTtifl,  tuhiA  tramtversM  pronunaDttek 

Ketirulated  with  brnnche«  nearly  dimilar  ibmughoDt,  and  rniml 
in  hrtndtli   lo    llit-  meshes  iH-lwetii   lluni  ;  hrtuichra  covfri'il  nVrn 
yomig  with  Itntpliuliiinl  strin.'  «tiowtug  tbefurmoof  the  tti^ 
when  old  the  slriii*  are  oblili'mted.  the  cilU  eniinot  be  di^' 
and  the  blunt  closed  ends  of  the  tranb\(rse  tulMs  pr«'j  <     ! 
wall  of  the  coral  producing  a  liiiely  luauimJIlated  miIiMi. 
verpc  tubes  larger  tlian  the  poly|»-celU. 

The  general  form  of  the  coral  has  not  been  ieen.  nor  cui  the  shape 
of  the  mouths  of  the  ci'lls  he  distiiifsuuhcd, 

The  qKvies  seems  to  have  rrarhed  n  large  sjw,  as  one  of  the 
fragments  examined  is  more  than  2  inches  long ;  the  hranchcs  i  arr 
from  ^th  to  Jtli  of  an  inch  in  brmdth  ;  at  the  lower  part  the  »i 
arr  nearly  v^th  of  an  inch  apart ;  at  the  iipijcr  \\&n  they  are  Ie«s  ihi 
half  that  diManre  from  eneh  other.  The  tniMTCTK  tubea  are  ti 
uumerons. 

Found  in  tlie  upper  divinnn  of  the  I^wer  Silnriao  fomfttion 
8az<ii  and  the  Porto  de  Santa  Anna,  m  the  Srrra  de  BusatCO. 

Platk  VU.  tig.  H.  a.  A  upeeimen  of  the  nnturnl  nwr. 

h.  Mariiilled  portion  of  a  voung  hraneh.  niih  the  surface  nartiallv 
broken  off,  diKlusiug  the  broacu  ends  of  (be  transTr/vc  tobca. 

*    Ikttr4ckh,  h««i«9  two  waUa. 
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c.  Afagiiified  portion  of  another  nntl  older  specimen,  in  which 
the  projecting  ends  of  the  transverse  tubt's  entirely  couccnl  the 
polj'p-cpils. 

d.  Magnified  view  of  a  trana^'erse  section. 

Sy>oclaoia  Lcsitamca,  n.  «.     Pl.  W\.  fig.  9. 

S.  mmosa,  ramis  bifiiri>ati8,  coaleset'iitihusque  irreguluritfr  rvttmliita:  wl- 
lidis  ((uadri-scriiUbits,  qtULrum  bases  ordinuin  duoruui  sjufwrficicni 
rmmorum  exteraaiu  occupant. 

Coral  consisting  of  branches  of  nearly  uniform  thickness,  which 
divide  and  reunite  in'cpularlv,  formini;  ti  very  loose  network,  with 
long,  narrow,  unequal  meshes  :  the  branches  are  covered  on  one  side 
with  the  openings  of  the  cells,  which  ace  wsually  arranged  in  four 
rows,  and  on  the  other  side  they  disjilay  the  closed  portions  of  two 
of  the  rows  of  cells  placed  alternately.  The  general  form  of  the 
coral  has  not  been  :<ieen. 

Breadth  of  the  branches  about  ^th  of  an  inch. 

This  elegant  zoophyte  and  the  species  next  to  be  deseribed  differ 
from  the  typical  species  of  Nfr,  King's  genus  H\jnoclmilu  in  having 
the  forms  oi  two  rows  of  the  cells  distinctly  shown  on  the  re\erhe  of 
the  branches,  and  also  in  ha^^ng  the  transverse  nearly  cijual  to  the 
main  branches  ;  but  until  they  are  better  knowni  they  may  most  fitly 
be  classed  in  that  genus,  which  is  distinguished  from  its  nearest  ally, 
FenegteHn^  by  having  cells  on  the  cross  branches. 

Found  in  the  upper  division  of  the  Lower  Silurian  formation  at  the 
Porto  de  Santa  Anna,  in  the  Serra  de  IJussnco. 

Plate  VII.  fig.  9.  a.   Portion  of  the  coral  of  the  natural  sixe, 

h.  Outer  side  of  a  branch  magnified. 

f.  Impression  of  the  inner  side  of  a  branch  magnified. 

Synocladia  hypnoides,  n.  s.     Pl.  VII.  fig.  10. 

K  ramosa.  ramis  bifuroatis  coalesecntibusque  lax^  rctinilata:  celhdia  bi«e- 
rialibiis,  !inei\  ileprcssA.  iitrinqite  divi^is. 

Coral  consisting  of  an  irregular  network  of  branches  which  divide 
and  rexmite  without  any  onler,  and  which  are  all  formed  of  two  rows 
of  cells :  on  one  si*le  of  the  branches  are  seen  the  openings  of  the 
cells  separated  by  a  deep,  longitudinal  depression  along  the  branch  ; 
ou  the  other  side  the  outline  of  each  cell  in  ninrked  by  a  depressed 
line,  also  continued  down  the  midille  of  the  branch. 

The  general  form  of  the  coral  lias  not  been  seen. 

Breadth  of  the  branches  about  ^^^tli  of  an  inch. 

This  species  is  distinguished  at  once  from  the  preceding  by  being 
furnished  with  only  two  rows  of  cells,  and  also  by  a  more  irregular 
growth  ;  its  general  habit  coupled  with  the  depressed  line  down  each 
aide  of  the  branches  give  it  a  strong  resemblance  to  a  moss. 

Found  in  the  upper  diviiiion  of  the  Lower  Silurian  formation  at  tlie 
Porto  de  Santa  Anna,  in  the  Serra  de  Bussaco. 

Plate  VII,  fig.  10.  a.  Portion  of  the  coral  of  the  natural  size. 

b.  Outer  bide  of  a  branch  magnified. 

c.  impression  of  the  inner  side  of  a  branch  magnified. 
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Rkdonia.  M.  RouauU,  Bull.  Soc.  O^l.  Pr.  'JSor.  vol.  Wii.  p.  36:2. 

The  foUoning  generic  character  add;*  .^ome  |>Artiotdar9  to  the  dr* 
acriutioti  ol'thia  curious  gciiuit,  origiuBlly  giu'ii  by  M.  llouault : — 

Shell  ec(ui\ul\e,  very  iiic(|uilnteral.  wri'th  iiiciir\i*l  heaks  ;  mtucuUr 
iiiipretiHiuMH  two,  the  auterior  one  bouutled  by  a  ktruug  |>]at« ;  hinet 
with  three .'  btrurig  teeth  ou  the  auteriur  etide  of  the  unihu  uu  ^mch 
Talve»  and  two  loug  thiu  tvcth  ou  ihv  pobU^rior  side  nearly  parftllel 
to  the  edg«  of  the  sliell. 


Redonia  Dkbhavesiana.  Rmiauh,  Bull.  Soc.  GM.  Pr.  '2  S«r. 

vol.  viii.  p.  364.     Pl.  IX.  tig.  I. 

R.  trsti  uvata,  aiitiee  obtu«&»^  Itmulft  e\i)nt&  ile|>tr«Bft,  |Kiiiied  rttimull  i 

kulco  meihauu  lougitudiiiali ;  tiociji  ruDi^sitncin  iiueqimlilMia. 

Slu'Il  ovale,  anteriorly  hlunl,  with  a  small  lunette  produced  pas- 
toriurlv;  with  a  hrontl.  «*lii;htly  market]  lon^cituilinal  uepreiuion  ei- 
tending  (rautventelY  from  near  the  umbo  to  the  uiar|ciu ;  conccntnc 
lines  of  fi^rowth  nuuieruus  aud  unetjuai. 

In  the  ititernul  eujit  the  umbus  arc  produced  into  a  point  aud  in- 
curved ;  the  anterior  niu»eiilar  iniprfasioD  is  •eparaleJ  by  a  dMp 
hollow  (left  by  the  iuiernal  plate)  from  the  umbot  the  pottcriur 
miucular  irnprcscion  if  very  near  the  potterior  margin. 

Length  jf  inch,  breadth  1  inch. 

Ootiiinon  ilk  the  l«owcr  Silurian  bsda  of  Biht  di  Baixo.  Valoro  do 
Amiido,  aiid  other  localitiea  iu  th«  8cm  At  Bnwiflo. 

It  has  been  found  by  M.  Rouault  m  the  Lower  8ilurian  sdatea  of 
Vitn^  Gabard,  and  Monteuf  of  Brittany. 

Plate  I\.  fig.  I.  a.  Exterior.    6.  luterual  cact.    c.  Hhy  tMlb> 

RetKiNix  DvvAUANA.  Rouaidt,  Bull.  Soc.  G6ol.  Fr.  2  Ser.  tol.  fiii. 

p.  ati.!,    Pu.  IX.  fiK'2- 

R.  testA  tnnwcnim  OfatJl,  antie^  pbboti ;  nigia  conceotiiaa 

Shell  tnuiffcrwly  ovate*  anteriorly  gibboac,  marked  with 
nneaual  concentric  ridgta :  poatcrior  inuacukr  impreaaioa  ocv  thr 

midAle  of  the  doriMil  margin. 

Iffngth  ]],  breadth  I  of  an  inch. 

Found  in  the  lower  illiiKion  of  the  Lower  Silnrian  formatkia  at 
Kiha  ilr  Baixo,  in  the  Sorrn  dr  BuMam.  M.  RoimnU't  fpocUUtti 
an'  t'roin  the  Lower  Silurian  »lntr^  nf  Vitn*,  Itrittnny. 

'I'hifl  sjH'rie^  i:«  readily  distinguished  from  H.  Drshayftimna  by  the 
want  of  a  hmt-tti*  and  lH*ing  Ifns  ineiiinlatrral ;  it  appean  alao  to  bo 
IcH  abundant  than  tliat  »)>rrim.  The  |>o«it4on  of  the  postffior 
DUiMde  alM)  heliM  us  to  duttingnish  tlie  two  sjicciea. 

Plate  tX.  tig.  2.  a.  V^xttrior.     6.  (^t  uf  interior. 

NiKtJLA  CasT4c,  n.  a.     Pu.  IX.  fig.  A. 

N.  t<tt4  triangulan-ovati;  liaaiaorabaa  coacontriwa ;  danlibof  cardmaldMu 
25-«*Xl  uMn)Qa)ibti». 

8heU  ovato-triaD|i(\dar«  with  foor  ur  firr  deeply  impmnd  linca  of 


I 


I 


KIBEIRO  AND  SBARPE — BUS8ACO. 


149 


growth,  between  which  the  surface  is  covcreti  with  closely  set  e(|ual 
coDcentric  lines :  muscular  impressions  e<]ually  strong :  carduud 
t«etli  unequal,  about  twelve  anterior  and  hlx  posterior  meeting  at 
the  umbo  ;  the  largest  in  the  middle  of  eacli  series. 

Length  0"3,  breadth  (1'4  of  an  inch. 

Abundant  in  the  lower  division  of  the  Lower  Silurtnn  formation  of 
the  Serra  de  Bussaco. 

Namcfl  after  Dr.  F.  A.  Pereira  Costn,  of  Liidion. 

Plate  IXr  fig.  4.  a.  Exterior,     b.   Interior. 

NucvLA  Ci£,  n.  s.     Pl.  IX.  6g.  ;'>. 

N.  tVltft  tnnsveraim  orutA.  mnrftitrio^  lineatA;  imprrMtonc  miianilari 
posticA  maximl;  dentibus  cardiuia  antiris  9  parvis,  |>o8CiciH  10  majoribus 
uiifr|uaUbus, 

Shell  transversely  ovate,  covered  with  fine  concentric  lines ;  ante- 
rior muscular  impression  moderate,  posterior  very  large  :  hinge-teeth 
in  two  seta  separated  by  a  vacant  space  at  the  umbo ;  anterior  ten, 
small ;  posterior  nine  or  ten,  long  and  unequal. 

Length  0*4,  breadth  O'ti  of  an  inci». 

Pound  iu  the  lower  divii*ion  of  the  Lower  Siluriai»  formation  of  the 
Serra  de  Bussaco. 

Named  iit  honour  of  Don  P.  Cia,  of  Madrid. 

Plate  IX.  fig.  5.  a.  Exterior.     A.  Interior,     c.  Hingc-tceth. ' 

NvcvLA  RiBEiRO,  n.  8.    Pl.  IX.  fig.  6. 

N.  trstA  UiangulRri-KlolMsa,  ouDccntric^  eleganter  UneatA,  deotibus  cardi- 
n&libius  ^^)  uia;qualibus  coutiDuis. 

Shell  globose  with  a  depression  iu  front  of  the  beaks ;  elegantly 
marked  with  ten  or  twelve  equidistant  strong  rings,  between  every 
two  of  which  are  five  or  six  t-qunl  close-set  concentric  lines ;  anterior 
muscular  impression  lar^  and  deep,  posterior  one  faint :  hinge-teeth 
about  thirty,  ctmtinuous,  five  or  six  long  teeth  on  the  anterior  side  ; 
about  fifteen  very  small  teeth  in  a  curve  round  the  umbo,  and  about 
ten  of  intermediate  size  on  the  posterior  aide. 

Length  and  breadth  j  of  an  inch. 

Found  in  the  lower  division  of  the  Lower  Silurian  formntion  at  the 
Portela  de  Loredo,  in  the  Serra  de  Bussaco,  and  named  af^er  Senhor 
Carlos  Kibeiro. 

Plats  IX.  fig.  (I.  a.  Exterior.     A.  Interior,     c.  Iliuge-teeth, 


NCCULV   EZQIIRRR^,  U-  S.       pL 


IX.  fig.  7- 
dentibus  eardinis  nib- 


N.  testft  ovat4,   lineia  conocntricia  inconsuicuis 
nquah'bus.  antcrioribus  5.  posterionbiis  id. 

Shell  ovate,  marked  with  some  inconspicuous  concentric  lines ; 
muscular  impressions  slipht :  hinge-teeth  about  twenty,  tifteen  pos- 
terior, five  auterior,  separated  by  a  small  vacant  space  on  the  anterior 
side  of  the  umbo,  those  liclow  the  umbo  small,  the  rest  nearly  equal. 

Length  \,  breadth  J  of  au  inch. 


miocecDTNOfl  or  rnr.  oROLoarcAL  bocivty. 

Found  ill  tlif  lower  di\biun  of  die  Lower  Siluriau  formation  at  die 
Porlo  lie  Louza,  in  the  Scrra  (If  Bussaco. 

Named  in  honour  nt*  Don  J.  Ezqucrra  del  Bayo»  of  \UdriiJ. 
Plate  IX.  tig.  T.  a.  ExW'rior.     6.  Interior. 

NrcvLA  EscHWEGii,  n.  b.     Pl.  1\.  fig.  10. 
N.  teMk  ovatA,  antic^  nib  umbomlms  cxcaviitA,licTiiuK!iiUl;  dcDUbiu  randi* 
nalihua  parris  numennui. 

Sbrll  orate,  vritU  a  deprCMJoti  iu  front  below  the  bvalcji ;  nrarlT 
smooth,  with  a  few  iiicouspicuous  Hues  of  f^ruwtlt :  hingc-tcrtii 
sninll. 

Length  y\i,  breadth  ^^  of  an  inch. 

Found  in  the  lourr  division  of  the  Lower  Silurian  foniiatioii  in  the 
8errn  dc  Buswiro. 

The  hin|;e-ti'uth  have  not  been  clearly  Mx>n ;  %\ivy  arv  iniuMrnNu 
uu  the  |>u!iteric)r»  and  (cw  on  (he  nnteriur  nide. 

I  nauiL'  thin  si>ecios  aAer  Uaron  E«ohviegc,  one  of  the  Mrlkst 
uritcrs  on  the  geoloj^y  of  Portugal. 

Platk  IX.  fig.  10.  a.  Lxtcrior.     /*.  Interior. 

NtTCUiu  Makstri,  n.  s.     Pi*.  IX.  fig.  9. 
N.  (offtA  (labrotundi.  iiubequilatcrali,  lonriiucuU,  hods  conoentnen  paiicia. 

Shell  fitichtiv  angular  At  thrhrnks,  otherwise  ncsrij  nrandt  marked 
with  tlm-o  or  tour  imprc«»c<l  conrrntric  linc« ;  bcakj  UMrlf  medial: 
hingv-tectli  small  and  nnniennis. 

A  chinisv.  inelegant  bhell ;  the  teeth  have  not  been  well  wco. 

Diameter  f  of  an  inch. 

Found  in  the  lower  division  of  the  Lower  Sfiilnnao  formatioa  at  the 
Poncla  de  Loredo,  in  the  iSorra  de  DuMaco. 

Nnn)o<l  after  Don  Amalio  Mature  of  Madrid. 

1'latk  1\.  fig.  *).  fi.   Iilxterior.     f*.  Hingo-terth. 

NucviJt  DKiarNata,  tt.  %.     Pl.  IX.  figa.  1 1  &  12. 

K.  mH  lubgloboaAi  umbonibua  pv'OiniBtthi,  brviuacttU,  Uueia  |iWMii  «■»• 
eralncii :  eardine  arenato,  dentibut  anticit  3  nu^onbiii.  poaucia  30  aa^ 

«M|lialtbuK :  linnclU  intenon  muAcitlum  Kntirum  hmitautc. 

Shell  Buhglubose  with  pnijectiiiG;  nlightly  anterior  beaki^  nafhil 
with  a  few  cunn-ntne  lines  :  hinge  arched,  with  three  atrOQg  anterior 
teeth  M'parated  by  an  mter\id  from  aliout  twenty  »inal!er  equal  pna- 
(rrior  tiH'tli :  anterior  mtiscuUr  impression  deep,  and  bounded  on  ita 
inner  vide  by  a  >tn>Dg  ulate. 

Diameter  J  ufan  iiion. 

Futind  in  tlie  luwer  diriaioii  of  the  Lower  Silurian  fomtatiuu  at 
Itilia  de  Baixu,  in  the  Serra  de  Bunaoo. 

This  spedea  and  the  following  one.  X.  Bmsmcetttis^  tat  diftm* 
guLihed  from  the  nattat  formi  of  S'ttruia  by  having  a  >tronc  iatenial 
idala  bounding  the  anterior  muaclr  on  ita  imMT  aide,  nmiur  to  the 
nlaikal  plate  of  CweWi<M  glabra,  ftc..  tad  lo  that  of  the  gennt 
tUdmim :  aa  iu  other  rvapecta  they  appear  to  agree  with  iVwrWa, 
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they  arc  left  in  tlial  genus.  Neither  in  these  nor  any  of  the  species 
of  Nucula  described  in  this  paper  can  we  detect  the  iutenial  liga- 
tnetttal  pit ;  but  as  all  the  specimens  arc  mere  easts,  it  is  iinput^iible 
to  iay  that  it  has  not  existed  in  them. 

Plate  IX.  fig.  II.  Internal  cast. 

Fig.  12.  Internal  cast  of  another  specimen. 

Nucula  Bussacensis,  u.  s.     Pl.  IX.  figs.  13  &  14. 

X.  ceata  transversim  oratu ;  lineis  inconHfncuis  coucentricis :  cartline  siib- 
ftTcitnto,  deittibuB  4  nnticia,  12-15  pusticis  :  lamella  intcriore,  inusculuui 
aiittcuiu  liiiiitunte. 

Sliell  transversely  ovate  with  a  slight  niUorior  depression  below 
the  iH'ftks,  marked  with  some  taint  eoueentric  lines  :  hinge  curved, 
with  four  anterior  and  twelve  to  fifteen  posterior  teeth  :  anterior 
muscular  impresjdon  deep,  and  bounded  on  its  inner  side  by  a  strong 
plate. 

Length  4,  breadth  J  of  an  inch. 

From  the  lower  dinsion  of  the  Lower  Silurian  formation  of  the 
Serra  de  Bussaco. 

pLATt:  IX.  tig.  13.  Internal  cast. 

Fig,  14.  a  Sc  L.  Exterior  and  internal  cast  of  another  imperfect 
len, 

Lkda  EscosuR.fi,  II.  s.     Pl.  IX.  fig.  8. 

L.  testa  tmnRversim  elonf^t^,  lifviiiseulik.  anticti  rotundat^.  postir^  rostratA : 
uinboniliiiit  prominidis:  eardtnc  recto,  dentibtis  numcrosis,  contiuuis, 
intEquolihuB. 

Shell  transversely  elongated,  with  projecting  beaks :  anterior  end 
rounded,  posterior  produced  into  a  long  beak  :  liinge  straight,  with 
a  continuous  row  of  very  numerous  small  teeth. 

Length  ^,  breadth  J  of  an  inch. 

Found  in  the  lower  division  of  tlie  Lower  Silurian  formation  at  the 
Portela  de  Lorcdo,  in  the  Serra  de  Bussaco. 

In  the  8])eciuien  figured,  the  end  of  the  posterior  side  is  incomplete. 

Named  after  Don  Luis  de  la  Escosura. 

Plate  IX.  tig.  y.     a.  Exterior.     6.  Internal  cast. 

DOLABRA?    LUSITANTCA,    U.  S.       PL.  IX.  fig.  3, 

D.?  tcstd  tranaversim  ovoto-rhomboidcii.  conccntrici*  liueat^,  tmtict*rotnu- 
dnt4,  pasticu  Hubaiigtdatu :  cardiue  recto*  deutibua  luiticij  "J,  Tel  J?> 
poatica  uiiicu,  clougat4,  creiiulut&. 

Shell  transversely  ovato-rhomboidal,  covered  with  unequally  raised, 
conceiilrie  lines ;  anterior  end  broad  and  rounded,  posterior  side 
sIo})ing  with  an  obscure  roinided  ridj::;e  extending  from  the  beak  to 
the  posterior  extremity.  Hinge  with  two  or  three  ?  strong  nnterior 
teeth  and  a  lung  posterior  plate  parnltel  to  the  hinge-line,  which  is 
crossed  by  numerous  small  teeth  ctr  erenulations. 

Length  J,  breadth  -^^  of  an  inch. 

Comniun  in  the  lower  division  of  the  Lower  Silurian  formatiou  of 
the  Serra  de  Bussaco. 
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This  shell  is  plactxl  in  Professor  McCoy's  gi?uiu  Dolahra  ou  Mt- 
rotmt  of  the  creimlatod  jitRte  or  tooth  on  the  |)o«t<>nor  side  of  thr 
hinge  and  distinct  anterior  teeth :  these  charftct4*n  cooiwct  it  al*o 
with  RcdoRia^  from  which  it  diiTers  io  its  more  rhomboidAl  fonii* 
and  in  wanting  rntin*ly  the  internal  plate  of  that  gmilS,  ind  in  the 
erentdAtion  of  the  posterior  [lart  c»f  the  hiufi:e.  Tltc  eomUtion  of  ibe 
si>eiriuieni4,  whieh  ore  only  ea^ts,  does  not  admit  of  any  rertainlv  oo 
the  sid)jt^>t.     In  external  fonn  it  re^cmhlcii  PuUitMtra  lirvUt  SJ.  !$v*t. 

Plate  IX.  fig.  .'<.  o.  Exterior.     6.  Cast  of  intrnor. 

Cypiiicardia?  Beircnsis,  x\.  s.     Pl.  IX.  tig.  16, 

C.  testA  tnnsveraim  rhomboideo-o\'atA,  mbbcn :  antie^  rocundati,  •»• 
I>Uora;  postiee  oblitjuA;  marf^ne  vvntrmlj  de|irccio. 

Shell  transvrrse,  orato-rhonihoidal.  nearly  smoollu  with  ■  fipw 
incuiispieuoiLs  linef^  of  growth  :  front  »lightty  depressed  ;  anterior 
end  rounded  und  wider  tliati  tike  posterior  rtul ;  with  a  long  tnoth 
or  plate  parallel  to  the  posterior  side  of  tiie  hinge-Urn* ;  anterior 
teeth? 

IvOngth  j*j,  hreadtli  /«  of  an  inch. 

From  the  lower  divitnion  of  tlie  Lower  Silurian  formation  of  the 
Serra  de  Biuaaco. 

This  much  reserablea  several  of  our  Upper  Silurian  speciM,  with 
none  of  which  it  can  he  identified ;  the  condition  uf  the  spedmcn 
doei  not  allow  the  suterior  looth  tu  he  inatle  out. 

pLAn  IX.  fig.  16.  a.  Exterior.    A.  Ca^jt  of  interior. 

MoDlOLUPSia  £LC6ANTULL'S  U.  t).       PL.  IX.  fig.  16. 

M.  tratA  ohhipi^  transTmA*  eonrcntrioe  Uneati;  Uni4  cardinali  rtdlu  RM- 
Ixmihuii  mrtliift  \  autic^  angustati,  poaticid  cxpaniA,  rottutdati. 

Shell  ohlirjne,  conrcntricany  striated,  with  fligfatlTprqiecliiaib 
placed  in  tlio  middle  of  a  long,  stni^t  hing^ltiw ;  Mitsnor  tad 
aarn>w,  poKtorior  end  widencil  and  rouniM. 

Leiigtn  [,  brcftdlh  ^  an  inch. 

Froin  the  lower  (Uvi<>ion  of  the  Lownar  SOurian  fommtion  at  Valetro" 
do  Arruido>  in  the  !Serra  de  Busaaeo. 

The  single  s{H-cinien  seen  of  this  shell  dom  not  show  the  cbamctcn 
of  the  hinge  t  hut  in  fonn  and  in  the  rrry  forward  p<Ntltioo  of  tbr 
anterior  muwle.  it  agrees  with  the  shells  which  Mr.  Hall  liaa  ihrvwn 
toceth<T  under  the  name  of  MufiuUnpsis ;  indeed  it  might  omm  for  a 
\  1111-  shell  of  M.  modwians  but  for  the  positioa  of  toe  bealia* 
ui^tch  in  that  shell  are  niuri'  anterior. 

Platr  IX.  fig.  15.  a.  Exterior.     &.  Internal  cast. 

Ortiiis  Rirkiro,  n.  a.     Tv.  V11I.  fig.  1. 

O.  leatA  moraTo-cimvexA,  acmi-oTali.  aagvlia  nuductis,  sihis  RWDOOiia- 
■unit  dichutumu  rwhuiubtu  uraatA  i  valH  docvJi  medio  convexA.  kt^ 
nhtrr  fleprrnd  :  viUvA  vvntndi  medio  dvpresaft,  ktcribua  vlcratA ;  tank 
oarthnah  aogtutA,  latcimlitcr  pro<lucti. 

Shell  coDcavu-conrex.  semi-uTal  with  |irodacvd  iidca :  oormd  vith 
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rery  namerous,  fine,  dicholomisiug  ribs  which  all  radiate  irom  th« 
apex  to  the  margin. 

Dorsal  valve  elevated  along  the  middle,  and  depressed  towards  the 
side  marg;iuB. 

Ventral  valve  depressed  down  the  middle,  and  elevated  towards  the 
side  margins,  having  thus  an  undulating  surface,  lliuge-area  narrow, 
produced  at  the  extremities. 

This  very  ele^nnl  OrthU  differs  from  all  the  species  yet  figured, 
in  combining  the  outline  of  a  Spirifer  with  produced  angles  with 
fine  diWdin^  rays  all  springing;  from  tlie  apex. 

The  English  species  most  nearly  allied  to  it  la  the  Spirtfer  alatuM 
of  the  Sil.  Syst.,  which  Mr.  Morris  has  properly  transferred  to  the 
genus  Orihh, 

I  have  named  this  species  after  Scnlior  Carlos  Ribeiro,  to  whom 
we  owe  the  information  contained  in  the  present  pajter. 

Length  J  of  an  inch,  breadth  at  the  hinge  I^  mch. 

Common  in  the  Lower  Silurian  rocks  of  the  Serra  de  Mucela,  east 
of  ('oinibni. 

Plate  VIII.  fig.  I  a.  Dorsal  valve,  exterior. 

Fig.  1  i.  Dorsal  valve,  interior. 

Fig.  I  c.  Ventral  valve,  exterior. 

Fig.  I  d.  Ventral  valve,  interior. 

Orthis  kxornata,  n.  s.     Pl.  VIII.  fig.  2. 
0.  testA  Eubrotimd^r  plono-convexu,  costatA ;  costis  7-H  clcvatissimii  acutis, 
bi«  trichotomis. 

Shell  plano-convex,  with  a  rounded  outline  ;  dorsal  valve  very 
convex,  onminented  with  seven  grou])S  of  highly  elevated  sharp  ribs; 
each  group  consists  of  a  single  rib  starting  from  the  imibo,  and  soon 
dividing  into  three,  of  which  the  middle  rib  is  the  largest ;  each  of 
these  ribs  divides  again  into  two  or  tJiree  near  the  margin. 

Ventral  valve  ni^nrly  flat,  witli  ei(;ht  groups  of  ribs  less  elevated 
but  similar  in  character  to  those  of  the  other  valve. 

llinge-liiic  rather  less  than  the  greatest  width  of  the  shell. 

Length  and  breadth  the  same,  OMfi  inch. 

l*his  very  elegant  Httle  shell  is  distinguished  by  its  peculiar  ribbing 
from  all  its  fellows ;  the  H])ecip5  which  come  nearest  to  it  are  O.  /Et- 
gieosta  and  O.  pNratfl/fi  of  Hall,  and  O.  Acionitt,  Sil.  Syst. 

Found  in  the  u|iper  division  of  the  Lower  Silurian  furmation  at 
Sazes  and  the  Porto  de  Santa  Anna,  in  the  Serra  de  Uussa(*o. 

Pi-ATE  VIII.  fiff.  2  a.  Dorsal  valve,  exterior. 

Fig.  2i.  DoTsal  valve  interior. 

Fig.  2  r.  Ventral  valve,  exterior. 

Fig.  2d.  Veulral  valve,  interior. 

Orthis  Bvssacensis,  n.  s.     Pl.  VIII.  fig.  3. 

O.  teit&  tnnsveraim  ovntA,  costatA;  costis  nunicrosiai  di>  vel  tri-chotomia, 
I«teralibu8  eonfertiisimiB,  mediix  rarinribus. 

Shell  transversely  ovate,  with  both  valves  slightly  convex  and  simi- 
larlv  oruamented  with  oumeroua  fine  ribs,  which  subdivide  two  or 
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three  times  (K*rc)ro  they  rcnrh  thr  margin,  where  tlicy  an*  l>elwe«i  70 
atifl  SO  in  numlxT:  tlii-  rilw  nrr  more  closely  crowdrti  togttker  ftt 
till*  biili's  than  on  the  front  of  the  shell. 

lliiij^-liue  lu-nrlv  of  the  extreme  width  of  the  ahelU  with  U3 
auglt*8  ttlightly  rounded  off. 

Length  |  au  inch.  hreadUi  i  of  ui  tneii. 

Found  ill  botli  di%*iaioiis  of  the  Lower  Silurian  beds  in  the  Serra 
(Ic  Uuflsaco. 

Only  one  valve  is  figured^  &s  the  impressions  of  tlic  two  vilna 
cnnnot  he  dijitiu^uished.  The  clmracter  hy  which  the  speciec  i*  miMt 
entity  recognized  iit  the  eruwdin^  of  the  side  rihii  routnutod  with  tlie 
kfoscr  ribbing  of  the  front  of  the  nhell. 


KuXiM  uumeriMa 


Orthis  Mt'ND.fi.  n,  b.     Pi.,  VIII,  6g 

O.  tortfc  tnineHto-«Ui|>ticA.  couvexiiivcuU,  eo«tatik 
tundatis  imequalihuv.  Uterahhii«  nrcualiB ;  liueia 
erebcrrimis. 

Shell  trnui'ato-elliptiejd.  slightly  convev,  ornamented  with  nuxnis 
rous  narrow  rounded  une4|ual  ribs  nil  itprina:ing  frotii  the  umbo,  la- 
ctv&siiiy:  In  number  towards  the  margin*  and  crossed  bv  uumrnms 
concontrie  lines ;  ihe  sniv  rib*!  are  eurved :  end  of  liic  hiiigtvUiie 
sUghllv  rouudalofT:  shell  thau  with  the  ribbing  distiuetiy  marked 
on  the  interior. 

I«engtti  xfi^h%  breadth  I  inch. 

From  tlie  u{>[kt  divlaion  of  the  Lower  Silurian  fomuUiou  at 
Forto  de  Santa  AntuL.  in  tlie  Serni  de  Bu&sacu. 

Plate  VIIl.  fij;.  Jo.   Dorsal  valve,  exterior. 

Fig.  j  A.  DunMU  valve*  uiteriur. 

Ortmis  BKKT(ini8i,  Uouflultt  Bull.  Soc.  O^L  Fr.  2  Ser.  voL 
I.  2.f.4.     Pu  Vin.  fig.  4, 

U.  tcfiA  ijv:i[.i         hijue  cunvcxiiiacu]^  aCnalA;  ralti  vealnli  Indian 
mcdiii  rvTti^.  liitrnilihuM  arcuatia  ;  haoia  OOMOritlicia  llrii. 

Shell  ovate,  with  a  \er\  tihort  hinge-&ies  donal  Tihv 
convia  i  tratral  valve  mortf  convr\  than  the  dorsal,  with  • 
dflipmsion.  which  b«|6ti"i"f!  *t  the  umbo  din  out 
the  n)itldle  of  the  \al\e:  t>oth  vahw  oovwed  with  vtrj 
nameroiM  fine  bifurcating  riba,  which  <lividc  mtn^  ti&Ma  hcfora  they 
reach  the  margin,  ajxl  an*  i'n>awil  at  invgolar  cfistJUieea  bjr  slfMig 
concentric  lines  ;  lateral  rib«  enrvM, 

licngth  I  inch  ;  gn^atrst  hrendth  below  the  middle,  4  of  an  inch. 
Abumlant  in  thr  u[>[H'r  diviaiun  of  (he  Lower  Sdurian  fonnaliou 
at  the  Porto  de  Santa  Anna,  in  the  SSrrrn  dc  Bnssaco. 

In  geneml  form  nud  external  markings  this  shell  clo«elT  rMnnhk* 
tlie  eumroon  t 'arboniftTOttS  mreieii  i>r(k%s  MirM^Nui  of  LrwilM  (O. 
Jflimriaf  Phitl.)  ;  the  only  obvious  (li»tiiiction  \vnwt  tha  afi|^  dff* 
the  umbo  ot  the  derjMT  val\e  ;  but  thvronnaf 
(if  tlic  dorsal  ralrc  affurdi  a  Buffiocnt  distmction. 
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Thp  spccimpn3  fierce!  by  M.  Rouanlt  are  much  distorted,  and 
only  show  the  exterior,  for  which  reason  the  8|)ecie8  is  rc-figured 
here.  It  is  intereHtiii^  as  a  cuunecting  link  witli  llie  Lower  Silurian 
strata  of  Brittatty,  and  should  teach  us  cautiou  in  assigning  on  age 
to  unknown  strata  from  the  general  form  of  a  shell  without  strict 
attention  to  specific  differeuces ;  as,  )iad  this  species  been  found  alone, 
roost  paUeontologistfi  would  have  referred  it  to  the  Carboniferous 
period. 

Platk  VIII,  Hg.  4  a.  Dorsal  valve,  exterior. 

Fig.  4  6.  Dorsal  valve,  interior. 

Pig.  4  c.  Ventral  valve,  exterior. 

Fig.  4  </.  Ventral  valve,  interior. 

Porambumtks,  Pander  in  part, 

A  slightly-inequivalved  brachiopod  witli  both  valves  convex,  and 
with  a  rounded  or  ovate  outline ;  binge-line  very  short,  with  a  very 
small  area  and  small  triangular  opening  below  the  umbo  of  each  valve  ; 
two  strong  dental  plates  on  each  valve  with  their  bases  parallel  and 
approximate:  surface  of  the  shell  punctated. 

In  the  second  volume  of  the  *  G6ologie  dc  la  Kussie  d'Kurojie,' 
p.  \2H,  M.  de  Verncuil  has  brought  together  under  the  section  of 
Spiri/em  anormaux,  iquirotitreat  a  group  of  shells  wliich  hail  first  been 
published  under  the  generic  name  of  Porawboniteg  by  M.  Pander, 
along  with  some  others  which  heloiij;  to  difFerent  genera.  The  cha- 
racters which  separate  these  species  from  the  normal  form  otSpiri/er 
are  their  oval  form,  with  very  short  hinge-lines ;  an  area  and  opening, 
with  a  |)uir  of  strong  dental  plates  to  the  hinge  of  each  valve,  and 
the  punctated  structure  of  the  shell.  They  are  allied  to  Spirifer 
LiforatM  in  the  double  area  and  opening  and  in  their  punctated 
structure ;  but  they  differ  from  that  species  in  their  oval  form  and  in 
baling  similar  dental  plates  on  both  valves.  In  form  and  internal 
structure  these  species  approach  nearer  to  Penfftments  than  to  Spi- 
rtfir,  but  the  dental  plates  differ  materiallv  from  those  ot'  Pen tameruts, 
find  the  punctated  stnieture  forms  another  distinction  which  must 
never  be  overlooked  in  tlie  classiticalion  of  the  Brachiopoda.  1 
propose,  therefore,  to  place  these  shells  in  a  separate  genus,  restoring 
to  tlicm  M.  Pander's  original  name  of  PoramboniieSy  aa  has  already 
been  done  by  Prof.  M*Coy.  The  following  species  pnblished  by 
M.  de  Vemeud  belong  to  this  genus  :  Spirifer  relicufatu^,  S.  poratn- 
ft(miU8,  S.  tequirostris'.  three  others,  N.  Tcheffkini^  S.  rectus,  nndS. 
Patn/eri,  require  farther  examination  of  their  internal  structure  to 
decide  whether  they  belong  to  this  genus,  or  are  to  l>e  classed  with 
*V.  ln/oratn4  in  some  other  genus.  Professor  M*Coy  quotes  one 
species  of  this  group  from  the  Upper  Tweed  ;  and  it  is  probable  that 
Atrypa  crajuoy  Sil.  Syst.,  and  Terebratula  Capewellii,  Davidson,  will 

thave  to  be  placed  in  it. 
Two  new  species  of  the  same  genus  occur  in  the  collection  sent  by 
If.  Rtbeiro  from   Bussaco,  which  are  distingiiished  by  their  large 
^W  compared  with  those  previously  known,  and  by  having  no  sinus 
nor  mesitd  fold. 
VOL,  IX. —  rAKT  I.  »t 
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PORAMBONITBS  RlfiKIBO»  U.  I.        PL.   VIII.   li^.   '. 

P.  teita  tnuisYtTBim  cUiptid,  mbrtaitncosfli,  punrUUi,  lirvi;  umlioiic  dor- 
mU  subproductu ;  puudit  iiDpreMit  bneas  ndoDtev  concvntricwqav 
describnitibiu. 

Shell  trausTersely  elliptical,  nith  the  dorsal  tbItp  Koitienhat  pro- 
duced at  the  beak,  giving  that  ralve  rather  a  |>nitagonAl  outUnr  t 
both  valves  moderately  and  e(|ually  convex  ;  smooth  ;  surface  rvrrj- 
where  impressed  with  small  [luncttires  visible  to  the  nnknl  err,  whioi 
are  arranged  so  as  to  fumi  lines  radiating  from  the  umbo  anil  ooo* 
centric  rings.  Interior  of  eai'h  valve  furnished  with  two  stronc 
deittal  plates,  the  bases  of  which  are  near  together  and  parallel,  ana 
which  extend  more  than  half-way  idong  the  length  o(  each  valrr. 

Length  1|  inch  ;  breadth  1|  uf  an  inch. 

Found  in  the  upper  divi»iou  of  the  Lower  Silurian  rocks  at  the 
Porto  de  Santa  A\nua,  in  the  Serra  de  Dussaco. 

The  collection  sent  by  M.  Ribeiro,  aAcr  whom  ihr  spcciM  ii 
nnmed,  contains  several  specimens  with  impreMions  of  the  int^riar 
and  exterior  of  each  valve  of  this  interesting  shell :  the  matrix  it  lO 
friable  that  all  are  imperfect,  but  enough  remains  to  show  its  priD- 
cif>al  characters.  It  differs  from  all  the  Rus-tian  sprrirs  in  harinc 
no  indication  of  either  sinus  or  mesial  fold,  in  which  it  agrm  witii 
the  species  next  to  he  de«cribed. 

Pi-ATic  VIII.  fig.  ■  rt.  Exurior.  Fig.  7  h.  Internal  cast  of  dorml 
valve. 

Fig.  7e.  Internal  cast  of  ventral  valve. 

Fig.  7  d.  Portion  of  surface  magnified. 

PORAMBONITEB  LIMA,  Q.  8.       PL.  Mil.  fig.  6. 

P.  testi  trauaversim  ovatl.  flubvcntriro«A,  tubuUi  minutis  cxscrtis  aapcrtL 

Shell  transversely  elliptical,  convex  ;  surface  rough  with  ninutf, 
cloae^aet,  projecting  tubes ;  dental  plates  large. 

Breadth  \\  inch. 

Pound  in  the  upper  diviiion  of  the  l^wer  Silurian  formation  at 
the  Porto  de  Santa  .\nna,  in  the  Sorni  de  Buasaco. 

Only  one  imperfect  specimen  has  been  seen,  s<.i  crushwl  aa  not  to 
■how  tlie  outline  complete  :  the  fonn  wa.s  pnibahly  uearly  that  of  th« 
latt  apceiea,  from  which  it  differs  in  having  the  punctures  producr<l 
inio  mall  slightly  projectiug  tubes  :  the  dental  plates  are  similar  to 
those  of  the  last  s{>ecies. 

Plate  VIIl.  fig.  6  0  &  6.  Internal  cast  and  rxtexior  </om  9^ 
C9BMO.     Fig.  ti  e.  Portion  of  surface  magnified. 

LciTmNA  Dkirk.nbis,  u.  b.     Pl.  VUI.  fig.  H. 

L.  totA  truDcato-cUiptiri,  convexiuMnili,   costati,  ooaocutrie^   hnmli: 

eosti*  onnMnMMtinM  tmuibu*.  imrquolihiu. 

Shell  truncato-rlliptieal,  very  !ilightly  convex,  covrrrd  with  vnr 
uumerous  iiam)w  nuliating  ribs  srnaratrd  by  rounded  furrows ;  the 
ribs  increase  in  number  by  the  tretjuent  iuMTtiou  of  litinner  nbs 
brtween  the  others,  ami  are  cruued  by  nunu'roua  duMrly  art  coorei** 
trie  Udh^  bcmlM  which  there  are  t%ro  airuogly-tuarked  liuet  of  growth 
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at  a  coiisi<leraMe  dutiuice  apart.  Hinge-liue  equal  lu  the  greatest 
wiillh  ut'  the  shell. 

Length  II,  breadth  1*2  inch. 

Found  in  the  upper  divUion  of  the  I^wer  Silurian  fomiation  at 
the  Porto  de  Santa  ATtna,  in  the  Serrn  de  Bussaco. 

This  sliell  closely  resembles  the  next  described,  L.  ignava,  and 
perhaps  they  may  prove  the  opnosite  valves  of  one  species. 

Pi^TE  V'lll.  tifi:.  8fl.  Dorasl  valve,  exterior. 

Fig.  8  b.  Dorsal  valve,  internal  cast. 

Leptana  ignava,  n.  s.     Pl.  VIII.  fig.  9. 

L.  testA  truncato-ellipticflt  planitisculA,  eostaKL,  concentric^  Iineat&  et  cur- 

rug&t&;  eostU  dichotomis,  ad  apicciu  rotuadatiR,  demdf  subobsuletia. 

Shell  truncato- elliptical,  very  thiu  and  nearly  flat,  with  the  hinge- 
line  almost  of  the  greatest  width  of  the  shell,  oniAmeated  near  the 
umbo  with  nnraerous  rounded  bifurcating  ribs  crossed  by  indented 
lines  ;  farther  from  the  umbo  the  ribs  become  fainter  and  gradnally 
obsolete,  while  the  concentric  lines  become  irregular  waving  wrinkles. 

Length  1  inch,  breadth  the  same. 

Found  in  the  upper  division  of  the  Lower  Silurian  beds  at  the  Porto 
dc  Santa  Anna,  iu  the  Serra  de  Bussaco. 

Only  one  valve  of  this  shell  has  been  seen,  ami  it  may  perhaps 
prove  to  be  the  ventral  valve  of  the  preceding  species,  L,  Bfirensia, 
to  which  it  is  very  nearly  allied. 

Plkurotomaria  BvssACENSiB,  u.  s.     Pl.  I\.  fig.  18. 

P.  testa  brvtUBCulA.  iun1iularh9  tex.  jnnioribuB  deprctso>rotundatui,  ultimo 

aubangulari;  apertura  sinu  medio  profundi usctdo. 

Shell  smootht  with  six  rounded  whorls  separated  by  a  deep  suture ; 
the  upper  whorls  slightly  depressed,  the  last  somewhat  angular  in  the 
middle ;  opening  with  a  deep  sinus  corresponding  to  the  angle  on 
the  whorl. 

Height  1  inch  ;  greatest  diameter  I  iuch. 

Fouud  in  both  divisions  of  the  Lower  Silurian  formation  of  the 
Sem  de  Bussaco. 

RifiKiRiA,  Sharpe. 
Tcfta  imiTalvis,  etongata.   Utcnilitcr  compresAA ;  nperturft  elonpatA,  an- 

gustA  :  tntns  lamini  transversali  anteriore  et  iniprea&ioue  musculari  ele- 

vat&  elongaUque  munita. 

Shell  univalve,  elongated,  laterally  cotnprestied  into  the  form  of  a 
Phblas  or  Lithodomns ;  open  at  both  ends  and  along  the  pedal  margin, 
with  a  thick  transverse  intenial  plate  nearthe  anterior  extremity,  behind 
which  is  a  very  large  corrugated  boss  for  the  attachment  of  a  muscle. 

This  curious  Miell  appears  related  to  tlie  family  of  Cafuptneida*, 
but  it  shows  no  trace  of  a  spiral  growth ;  as  far  as  can  be  judged 
from  the  imperfect  specinicus  seen,  it  is  e«|uilateral,  and  both  the 
transverse  internal  plate  and  the  muscular  attachment  are  placed 
along  the  middle  of  the  back  of  the  shell  ;  the  external  form  may 
be  described  as  a  Calyptnea  pressed  together  laterally  till  the  sides 
nearly  meet,  leaving  only  a  narrow  o|iening  for  the  foot  of  the  animal. 

Tli<-  grnus  is  ntimrd  after  Senhor  Carlos  Ribeiro. 


IMtOCKKDINOS  or  THf!  GrOLOOieAL  BOCICTT. 


RlBSlRlA  PBOUAOIFOftMIS,  n.  8.       PL.  IX.  Bg.  1/. 
R.  t««U  oompressA,  tuboratA.  iiutic^  roCundnti.  poflbc^  aneniuitA; 

concentrids  crcbris  inHM]tinlihus. 

ShpU  suborate,  Uterally  flattfued,  rouudtd  ai  the  anterior  eitrf- 
niitr,  and  somewhat  narrowed  posteriorly  ;  opening  narrow,  cxI 
round  three  sides  of  the  shell ;  surface  covered  wUh  sharp  uneqi 
concfntric  lines. 

Length  1  inch  ;  depth  ^  an  inch  ;  thickness  ^  of  an  inch  ;  width 
ofopenine  -^  of  an  inch. 

From  the  lower  division  of  the  Lower  Silurian  formation  of  the 
Serra  de  MuceU  and  the  Serra  de  Boasaco. 

Plate  IX.  fig.  17  a.  Extprior. 

Fig.  17  A.   Internal  cast,  side  \u^w. 

Fig.  1 7  e.  Intcnial  cast,  dorsal  view. 

TiiFXA  Beirkksis,  u.  s.     Pl.  IX.  tig.  19. 

T.  testii  deprvKsi,  va^nifonui,  UneU  trannvcms  Uucqtmbbiu  uraatA.  aoCM 

nibrotuodati,  posttc^  aiigulBto-sulcalA.  augulia  latendibuK  mtuutUtts. 

Sheath  straigtit,  taporing  to  a  blunt  point ;  mark-Ml  at  irr^^ular 
iuterrals  with  Hhar)>  trans%'er8e  Uuej  oi  growth,  with  an  angular 
furrow  down  the  middle  of  the  back ;  rounded  iu  front ;  lateral 
angles  rounded  off. 

Length  H  inch;  sreatest  breadth  j(  inch. 

Abundant  in  the  Lower  Silurian  rocks  of  Biba  dc  Baixo,  in  the 
Serra  de  Buasaoo. 

Plate  IX.  lig.  19  a.  Front  view.     Fig.  19  b.  Back  view. 

Fig.  1 9  e.  Cast  of  mterior. 

DtTKYRUCARIB?  LONGICAUDA,  U.  B.       PL.  VII.  fig.  3. 
D.  caud&  clongatk.  tnipinodk,  cpini  mediA  longissbnA. 

Only  the  tail  of  this  specimen  is  preaervcd,  and  it  is  leferrwl  to 
IhthyrocarU  doubtfully  :  it  is  formeil  of  two  parts,  the  upper  mmpir 
nnd  rouiidt><1,  the  lower  formed  of  thR^  lancet-ahapea  picow,  of 
whicli  the  middle  one  is  somewhat  ruundrd  and  twice  m  kmg  aa  tbe 
lateral  tilatea,  which  are  nearly  flat.  In  thr  siH>cies  hitherto 
thcae  three  caudal  appendages  are  nearly  tfiual  in  length. 

From  the  up^>er  oivision  of  the  Lower  Silurian  formation  at 
in  the  Serra  de  Uusaaoo. 
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ArPKNDix  C.^Xoiegtm  the  Tutvontrt^ 
By  J.  W.  Salter,  ES4.,  F.G.S. 

In  thr  list  nf  Tnlobitrs  at  p.  Ml,  «rvrral  of^ccies  will  be 
N»  idvutirol  witli  thiiM*  from  thr  Lower  Silurian  rocks  of 
Rud  in  the  c&9ie  of  UUrnua  gt^aHfrui,  I  have  vcntnird  to 
apeciea  foujul  Iwtli  in  Portufi^  and  S^taiii  with  Uie  ffnnnwa 
which  attaJLu  such  Urge  stie  in  tin*  $\iktvn  of  Anom. 

1,  liifrttM giffmateiu,  Burm.  (/. /.uii/onirais,  anRrpe,GcaL 
vol.  V.  p.  1 16).     Intlu'pr(>[H»rtii)ii  of  thf  axiittfi  thrsidr5  nf  thr  bodT. 
and  in  the  iio*ition  of  the  fulcrum,  u  wt'U  as  the  couvrrging  RSJil 
furrows  in  the  brad  and  tail,  the  species  kcem  to  agrrc  doaeljr ;  RmI 
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tlie  eharartor  relied  on  by  Mr.  Sharpe  for  the  distinction  of  T,  Lusi- 
fanieun^  n&mciT  the  shape  of  the  glabella  and  head,  is  due  to  pressure, 
as  the  Iwttcr  specimens  we  now  possess  show  clearly.  Pl.  VII. 
fig.  I  shows  the  smallest  of  the  specimens  collected,  and  appears  not 
to  have  been  altered  (as  many  of"  the  others  have  been)  in  form. 

iUtenus  Lun(anicu8j  therefore,  of  the  former  list,  vol.  v.  pp.  146  & 
150,  pl.  fi.  fig.  1,  is  regarded  by  mc  as  a  synnnyni  of  /.  fftffantevjt, 
Burm.,  and  of  /.  De^nareati  of  M.  Rouault. 

2.  Placoparia  Zippetii^oxAo),  IVilobites  Zippeio(  Boeck  (Pl.  VII. 
figs.  2»  a — e).  This  agrees  in  nearly  all  particulars  with  the  descrip- 
tion and  figure  lately  given  by  M.  Chorda,  Prodrome  Tril.  Boheme,  t.  vi. 
f.  "I.  In  Barrande's  figure*,  however,  wliich  is  strictly  correct,  the 
front  of  the  hrad  does  not  extend  so  far  forwards  beyond  the  glnbella, 
and  is  therefore  still  more  Hke  ours.  Both  authors  figure  and  de- 
scribe twelve  body  rings,  and  in  our  specimen  there  are  not  more 
than  ten  or  eleven  at  most  -.  and  the  convex  lobes  of  the  tail,  though 
exactly  alike  iu  form  and  number,  both  on  the  axis  and  sides,  art* 
further  apart  from  each  other  thaii  in  our  Trih>bite.  This  last 
character  is  due  to  the  Bohemian  specimens  being  internal  casts,  wliile 
ours  (2  a)  shows  the  external  surface.  And  we  take  the  opportunity 
of  figuring  with  it  (2  b — rf)  a  specimen  from  Vallongo  formerly  re- 
ferred (vol.  v.  p.  146)  to  Cheirurvji.  Tlie  perfect  tail,  fig.  2  c,  is  also 
from  tlie  latter  locality. 

Ptacoparia  differs  from  CheiruruM  both  in  general  habit  and  in 
the  reduced  size  of  the  front  lobe  of  the  glal)ella,  and  also  in  a  pecu- 
liarity in  the  cheeks,  which  somewhat  below  the  minute  eyes  are 
deeply  grooved  ocross  (fig.  2  a)  so  as  to  cut  off  a  small  lobe  which 
lies  parallel  to  the  upper  margin  of  the  head  and  opposite  the  fore- 
most lateral  lobe  of  the  glabella.  The  free  cheeks  are  very  small 
and  narrow,  and  the  eyes  minute  and  forward.  The  axis  of  the  tail 
has  five,  while  Chfimrus  has  but  four  rings — the  terminal  one,  how- 
ever, is  very  minute. 

3.  We  prefer  to  give  the  name  Pharops  profFvu^t  Emmr.,  to  the 
species  which  is  so  abundant  in  Bohemia,  aiul  which  is  now  more 
generally  known  as  P,  aocialut^  Barraude.  There  is  no  doubt  of  the 
identity  of  the  species. 

4.  Another  Phacoj)9  occurs  with  the  last  at  Bnssaco  which  nearly 
resembles  it,  but  has  the  head  quite  pointed  in  firont,  and  consider- 
ably inOateil  there,  while  the  up]5er  glabella  furrows  are  almost  ob- 
solete ;  the  tail  that  accompanies  it  has  fewer  ribs  than  that  of  P. 
proeeniSy  and  is  drawn  out  iulo  a  broader  and  tliicker  point.  Our 
specimens  are  not  good  enough  to  figure. 

.1,  6.  Cafymme  Tristani  and  C.  Arago  occur  in  very  good  condition, 
the  latter  distinguished  easily  by  the  smooth  sides  to  the  tail.  Both 
are  also  found  in  Spain. 

7.  Trinucleus  Pongerardi,  Rouault.  We  have  no  specimens  which 
show  the  branched  head-spines,  all  the  specimens  having  sinijile 
spines  directed  straight  backwards.     But  the  fringe  is  inflated  f  and 

*  Svit.  Sil.  dfi  Bohi'tnp.  pl.  29.  f.  30-38. 

t  In  the  ourunini)  Uriti&li  s|>ecies,  T-  eoncentricua  {Caractaei,  StU  Syst.),  the 
upper  surface  of  tlic  fringe  i»  flat,  and  the  loner  side  anguiir. 
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tlir  [>erforatioT)slarg;cuit]  s(|uariiili,  nml  the  tail  nl«u  is  *tniUl,  tmnoth, 
■nd  with  thi'  puiiita  little  inruned.     In  all  (liitMf  imrtiniUrs  it  ■grm 
with  y\.  R4>uHult'9  species ;  although  in  hi«  ftpeomens  ihe  hranrbcd  ■ 
head-spiues  vtcrc  the  rule,  aiid  (he  simple  uuos  the  MC^ption.  V 

8.  U^ytpat  giahrata,  n.  a.  Fl.  VII.  %. -I.  We  are  indncrtl  Ka 
give  a  name  to  this  very  distinct  frngment,  aa  there  appears  to  be  no 
published  species  to  which  it  can  be  referred.  It  i<  equally  liktly  Co 
belong  to  the  Kcnus  Jsaithui, 

Tail  an  inch  and  a  half  wide,  sernirimilar,  with  the  aidn  rrrr 
slightly  6attened ;  the  axis  gently  ooDTex,  not  quite  half  the  wicltK 
of  one  of  the  sides  ;  it  extends  nearly  three-quarters  of  the  length  of 
the  tAil,  and  then  nins  out  for  a  further  distance  into  a  coniod  a|>- 
|>eudage,  whit^h  fades  into  the  general  depresfied  surface.  The  upper 
part  of  the  axis  is  marktil  by  tiirce  faint  rinjcs.  the  rest  smooth  ;  sidc« 
with  four  or  five  Hnttcned  ribs  (heMdes  the  broad  upper  articuUiin^; 
marffiu)  separated  by  narrow  hbarp  radiating  tiirrows.  which  tlo  not 
reach  much  more  than  half-way  to  the  margin.  Surface  quite  sxuuotli. 
except  a  few  cimcentric  lines  near  the  margin*  and  aomr  obacmr 
transverse  lines  on  the  middle  of  the  avis. 


I 


As  Mr.  Sharpo  gives  me  full  permiiiaion  to  revise  his  former  list  of 

Vallo  *  " 

that  locality 


fossils  from  Vallongo,  vol.  v.  p.  146,  I  will  add  that  there  orcor  at 
Calymme  Tris/atii^  Rrongn. 


2. 


Arayo,  Rouault. 


3.  AtaphuM  Gnettardi*,  BroogniartT 

4.  Deamarftti,  Brongn.  \o.  Eihtardau  Rouault). 

5.  MapAtts,  a  s|>ecie8  prol>ably  quite  new,  with  extremely  witle  tail 
and  a  short  axis  {hotelua  Powisii  of  the  furnuT  list). 

6.  Ill<fnu4 g%gantfu4y  Burmeisler  (/.  Lvjtitanints^  Sharpf). 

7.  IHoropnria  Zij/pei^  Boeck  ?  {Chnmnu  of  former  hst). 


AppKNDtx  I). — Xofes  on  Me  ENTOUovnuCA. 
By  T.  HrPERT  Joxta.  Em)..  F.G.8. 

Bkyrichia  BvaaACKNflift.  n.  «. 

This  BeyhrAia  aboundji  in  a  schiitoae  nx-k  fnim  Pwto  de  Lonaa, 

Serra  de  Bussaeo,  and  from  the  Serra  de  Mucrla,  MongUMC  to  tlie 

Ixiwer  Sdnnnn  gnmp.  and  is  closely  allied  to  B.  eompliraia  (Saltcrk 

of  the  Lrfiwer  Silurinii  n>cks  of  N.  Wales.     C-asu  ami  imii 

of  the  %'aJvM  are  numerous,  but  «|»ecimens  with  the  cxtemal  miftrc 

are  rare.     Bcctdo  emuiderablr  variation  in  the  disfioatUan 

live  ftroportion  i>f  the  niicd  riba  and  border,  the 

diffrnt  from  th«  BptcuMau  6gaml  br  Mr.  Jkltcraad  Prof.  M^ 


*  It  may  bff  ramsffcrd  that  tha  odglaal  lyaciii  «f 
O.  Omthtrdi,  h*»  the  cbaraeterlstke  Ums  of  Mt^tM 
iIhu  irrnin.     O.  fimrJkU^  ibrn,  «H]i  Hs  «iktlft  potnSnl  Wbmm,  wiU 
tYftf  I  if  a 


u 
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in  boing  more  anpiilar  at  the  extreiiiitien ;  in  this  mid  it«  straiglit 

dorsal  edgt-,  it  nearly  approaches  the  form  of  Leperditia. 

T>.    Tm    c      r     p  II  rEitemal  surface  of  right  valve : 

Pl.  VII.  fijr.  :>.   Full-erowu.   J        j       i     j  °.    • 

V\^  fi    ¥«...„  fn^     **  S  »»  ^^"^^  e^ ;    A»  anterior  ex- 


Fig.  6.  Young  form. 


Ltremity:  a,nat.aizc;  6,  magnified. 


Bbyrichia  simplex,  n.  8. 
Broadly  ovate,  globose,  smooth  ;  ventral  border  rounded ;  dorsal 
border  Aomewhat  angular ;  hinge  line  oblique,  about  two-thirds  the 
length  of  the  valve ;  dorsal  sulcus  faintly  marked  on  the  anterior 
half  of  tlie  valve.  This  is  closely  related  to  Beyrichia  Logani*  and 
to  B.  s/rantpiltifa,  M*(k>y,  apparently  forming  a  passage  between 
this  genus  and  Lepenlifia.  Abundant  in  the  same  rock  with  B. 
BusHficrrtisU. 

Pl.  \'II.  fig.  7-  Cast  of  the  right  valve :  a,  nat.  size  ;  b.  magn. 
EXPLANATION  OP  THE  PLATES. 


PUATK  VII. 

Fig.  I.  lUsDia  gi|puitei]s,  Burm. 
Tig.  2.  Pl&co[>aria  Zipp«i,  lioeck,  ip. 
Fig.  3.  Ditliyrocarii?     longtcawlji, 

Sharpie;  u.  ap. 
Pig.  4.  Ogyifia?  glabrata,  5a//er ;  n.  ip. 
Pig.  &.  Beyrichia    nasMceniis,    Jone», 

n.  sp. 

Pig.  6, ,  young, 

FVg  7. rimplex,  Jonet;  n.  sp. 

Rg.  8.  Diiteichia    reticaUU,    SUarpe  ; 

n.  geo.  &  sp. 
Fig.  9.  Synoclftdia   LusiUnica,  Sharpet, 

n.  ftp. 

Fig.  10.  liypnoidcs,  Shatp^x  n.  ip. 

11.  Pcoopteris    Icptophylla,    Buh- 
bmy  \  n.  ip. 

Plate  VIII. 

Ftg.  1.  Orthis  Ribeiro,  Sharpe;  n.  ip. 

Pig.  2.  exornaU,  Skarpe;  n.  »p. 

Fig.  3.  Busucpoais,  Sharpe ;  u.  Bp. 

Kg.  4.  b«rthoigi,  RtmauU. 

Fig.  5.  Munda',  Sharpf\  n.  sp. 

Pig.  G.  Poninibonitesliinaf>S'Aai7>f;  n.»p, 
Fig.  7.  Ribeiro,  Skarpe;  n.  sp. 


Pig.  8.  LeptfcnaBeircnsis,.SAaT7;9;n.sp. 


Pig-  9-  


ignava,  5Aar7i?;   ii.  sp. 

PlATB  IX. 


Fig.  1.  R«donia  Deshajeiiaui,  Roumdi. 

Fig.  2.  Duvaliina.  RowiuU. 

Pig.  3.  DulabraLusitaDica,$/kaF7ff;  a.iip. 
Fig.  4.  Nucula  Costs,  SAarjif,  n.  ap. 

Pig.  0.  CiK,  Sharpe ;  ii.  ap. 

Pig.  G-    -^-  Ribfiiro,  S/tarpr;  a.  sp. 

Fig.  7.  Ezquemc,  Sharpe;  n.  sp. 

Pig.  H.  Ijpda  E»cosiirse,  Skarpe;  d,  ip. 
Pig.  9.  Niicula  Miicatri.  SAorpe;  n.  sp. 

Fig.  10.  Eschwegii,  Sharpe;  n.  ip. 

Pigs.  11,12. Beirenais,  Sharps;  n.sp. 

Plgi.  13,  14 Busitccnsis,  Sharpe; 

n.  sp. 
Kg.  15.  Modiolopiiielegmntulus.SAaryw; 

n.  sp. 
tig,  IG.  Cypricardift  Beirensii,  Sharpe; 

ti.  sp. 
Fig.  17.  Ribciriapholadiformis,  .^Aar7f0; 

D.  gtrii.  Jk  »p. 
Fig.  18.  Pleurutomaha    Guftsaoenais, 

Sharpe;  n,  sp. 
Fig.  19.  ThecB  BeireniiB,  Sharpe;  a.sp. 


April  20,  1853. 

Robert  Death,  Esq.,  and  Artliiir  Phillips,  Esq.,  were  elected  Fellows. 

The  following  corninuiiicatiLms  were  read  : — 

I.  On  the  Physical  Stritcture  and  Succession  of  some  of  the 
Lo^ER  pAL.f^ozoic  KocTKS  o/  NoRTH  Waleb  and  part  of 
Shropshire.  Bv  Prof.  Andrew  C.  Ramsay,  F.R.S..  F.G.S. 
ffi/h  Notes  on  the  Fossils,  by  J.  W.  Salter,  Esq..  F.G.S. 

The  Sections  to  which  this  notice  rofcrd  arp  on  a  scale  of  6  inches 

*  Referred  to  by  mc  in  Mr.  Logan't  Paper  on  Canada,  antea,  vol.  viu.  p.  207. 
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to  a  mile,  vertically  aitd  liorixdntally.     Section  Nu.  I   imatet 
Mrx-hras  IbUiuI  in  Cftnligan  Bay,  over  Cadcr  Idrifl,  lUmior  Fi 
and  Ilaotor  Hill,  to  the  Old  Red  Sandstone  near  Fera  UaU,soutli  oT 
Kington,  Herefordshire.     It  is  ahout  GJ  milea  in  length. 

No.  2  commencing  at  Llaiifair-i»-g;aer,  Menai  Straita,  nawfi  ottt 
Snowdon,  Moel-wyn,  Gors-goch(iiearTraw»fnjydd).AranMoirddwy, 
and  Newtown,  Montgomervshire,  and  the  Upper  Sihirian  rwka  and 
Old  Red  Sandstone  of  Clnn  Forert,  Wigmorc  Valley,  Ac,  near 
Ludlow.     It  is  90  miles  in  length. 

No.  3  passes  across  tlie  Shelve  and  I^ongmynd  connlTT  to  the 
Brown  Clee  Tlills*.  These  Sw'tions  were  constructed  by  Mcaan. 
Areline,  Selwyn,  Bristow,  and  Ritmsay  :  and  the  mapping  of  the 
county  to  which  they  refer  was  e\eeuted  by  thcni  and  Mr.  Jake*. 

SfctioM  Nos.  1  $•  2. — The  uld**»i  rwks  craaaed  by  Sertiooa 
No«.  I  &  *2  lie  at  the  base  of  the  MerioDcth  anticlinal  of  Profewor 
SedCTriok.  They  are  the  Barmouth  and  Harlech  sandstones,  whidi 
are  nere  and  there  interstratified  with  beds  of  pur^tle  alatr.  Thdr 
base  is  not  exposed,  and  the  lowest  beds  that  rise  in  thecentrtof  the 
area  are  from  GOOD  to  7000  feet  beneath  the  base  of  tht  Lmgub 
flags.  In  places  they  are  pierced  by  numerous  greenstone  dyket,  a 
few  of  which  are  mngnrtic.  No  fossils  hare  heretofore  beta  foond 
in  them.  These  and  their  euuivalents  are  the  rocks  ontooml  m 
"Cambriiui**  by  ihe  Geological  Survrv. 

In  Section  No.  1  the  whole  of  the  black  and  femiginons  slaty  aod 
aandy  beds  that  lie  between  the  Barmouth  sandstones  and  the  roUm- 
nic  ash  on  the  north  slo|>es  of  Coder  Idris  belong  to  the  Lin 
flags.  They  are  about  7000  feet  thick.  Here  and  theiv, 
the  line  of  section  and  in  the  neighbouring  areas,  masses  of 
are  protruded  amone  them.  These  generally  have  a  ten 
paaa  into  the  Unci  ot  bedding,  but  not  unfretjuently  they  cut 
what  serosa  the  itrike»  and  diraricate  into  two  or  more  braitehcL. 
Thrv  are  therefore  known  to  be  intni«ive. 

liiv  slaty  Lingula  flags  are  succet^led  in  (he  ascending  station  by 
about  .tOOO  fort  of  felsoRihic  and  calcareous  ashes,  here  and  there 
interstratiticd  with  bonus  of  slate,  indicating  the  MOOWHVV  MCUai»» 
lation  of  the  ashy  l>eds  with  |H*riods  of  intermittent  rvpoif.  ThvT 
ftn  often  conglomeratic  and  brecciated,  and  aomrtimes  give  the 
impreasion  that  bomlM  have  l>een  shot  from  the  Tolcano  into  the  air, 
anu  fallen  among  the  feUpalhic  dust  in  a  viscous  condition.  Mucii 
uf  the  ash  is  also  porphvritic.  Tlie  crystals  of  fcUpar  are  alwaya 
acatteretl  and  frequently  fragmcntarv.  and  may  have  bei*ti  showrred 
out  along  with  the  volcanic  dust  an<l  lapilli  in  the  same  manner  tlul 
oorTMponding  phi^nomeua  occur  At  the  present  day,  it  iMnng  knomi 
that  tne  ashes  of  existing  rotcanos  are  odcn  composed,  m  great  part, 
of  fragmentary  crystals.  It  is  said  that  jierftct  emtmls  of  sugite 
hare  been  ejected  m  showers  of  aahts  from  fitaa. 

Two  Urge  masses  of  intranre  &Js|>athic  traps  Be  bttwf  *  iIm  oM- 
crop  of  these  asbea  and  the  Mfttuy  of  Um  Mftwddach.    The  hi|^ier 

*  TIkr  eormpoadiag  Itoriaaolal  SaeClaM  of  tlks  Oaoloeical  Baroj  ai«  ikmm 
26*  27  fur  taeUoa  No.  1  i  tiMtIs  tt,  S».  *  30  «or  No.  fi  aa4  duM  15  4M 

ror  No.  3. 
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pftit  of  Cuder  Idria  is  comiwscd  of  two  masses  of  fclspathic  trap,  be- 
tween wbich  there  lie  various  interstrat'ifieations  of  slate,  gretmstone, 
and  ielspatliic  ashes.  Where  the  section  crosses  the  mountain,  the 
lower  felspathic  trap  lies  on  the  north  side  of  (he  ctiif,  and  the  other 
to  the  south-east  of  Llyn-Cae  on  the  slope  towards  Tal-y-lljm.  The 
slaty  iH'ds  arc  hardened  nt  the  points  of  junction,  and,  though  the 
traps  appear  to  be  perfectlv  interbedded,  yet  they  are  certainly  intru- 
sire,  seeing  that,  tiiougb  ^ero  separated  from  each  other  by  about 
2000  feet  of  rucks,  thev  coalesce  at  short  distances  both  on  the  N.£. 
and  S.^V.     The  same  Imlds  true  of  the  greenstones. 

The  Bala  and  Llandeilo  beds  overlie  these  rocks,  passing  across 
the  country  south-eaiit,  in  a  series  of  rapid  contwrtions,  to  the  neigh- 
bourhood of  Llanbrynmair,  where  the  Cnradoc  sandstone  comes  in  in 
a  small  trough,  wliich  is  the  equivalent  of  the  first  larger  imdulnting 
trough  of  Cftradoc  sandstoue  in  the  country  cast  of  Aran  Mowddwy, 
as  shown  in  Sectidn  No.  2.  The  Bala  beds  are  repeated  on  the  ea.st  of 
the  Llanbnrnmair  trough,  and  are  again  capped  by  Cnradoc  santUtoiie 
on  tlie  west  slopes  of  Pegwns-fawr ;  beyond  wliieh.  as  far  lUi  the 
neighbourhood  of  Radnor  torest,  the  Caradoc  sandstone,  with  troughs 
of  Wcniock  sbale,  is  spread  across  the  country  in  numerous  anticlinal 
and  synchnal  axes.  These  troughs  are  all  laid  down  on  the  Surrey 
maps.     In   the  area  between   Cadcr   Idris   and    Llanbrynmair   no 

■      fossils  hare  been  discovered.     The  author  found  a  few  Graptolites 
in  equivalent  slates  near  Machynlleth,  and  further  south,  at  the 
Devil's  Bridge,  the  Bala  fossils  found  by  Professor  Sedgwick  are  well 
known. 
^  TIic  Cader  Idria  traps  are  continuous  with  those  of  Aran  Mowd- 

H      dwy  ;  and  in  that  directiort,  after  the  two  felspathic  hands  of  Cader 
Idns  join,  it  continues  on  one  geological  horizon  to  the  northwards 
perfectly  interstratified  with  the  aqueous  rocks  of  the  country.     The 
slates  that  underlie  it  at  the  Arans  are  pnrcclaiiized,  and  those  that 
overlie  it  are  unaltered ;  whence  it  is  believed  that  the  intruded  rocks 
of  Cader  Idris  pass  nortliwards  into  what  was  once  a  lnn>  contempo- 
raneous felspathic  lava-flow.     The  Bala  hedn  succeed  the  trap  nf  the 
H      Arans.     The  Bala  limestone  is  about  60(10  feet  aliove  the  trap,  and 
m       between  the  hmestoue  and  the  Curadoc  sandstone  on  the  east  there 
are  about  8000  feet  of  slaty  beds,  mingled  with  occasional  sandstones. 
East  of  the   Arans,  therefore,  the  whole   Bala  or   Llandeilo  series 
seems  to  be  about  1-1,000  fei*t  thick.     The  Caradoc  saiulstone  that 
overlies  it  is  not  less  than  5000  feet  thick.    It  seems  to  rest  conform- 
ably on  the  Bala  beds.   This  gives  in  tbickness  for  all  the  rocks  above 
^m     described : — 

^M  Cambrian    6,000 

^H  Linguht  and  Bala  beds,  with  igneous  rocks 

^M  interstratified 26,000 

^^H»         Caradoc  Sandstone 5,000 

^m  rocks 
^M  havint 
■ 


42.000  feet  of 

rocks  seemingly  deposited  conformably  on  each  other,  the  whole 
having  been  at  later  periods  contortetl  and  faulted  together. 
The  ashes  below  the  Aran  traps  are  the  equivalents  of  those  of 
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CaHer  Mris.  The  LinpuU  l»cds  lif  unHmifAth  them  brtwrfn  Anm 
Mowddwy  Aiiil  thr  Oolgclli  and  bola  road.  Thrv  dip  i^aiitrrly  M 
angUs  of  from  50^  to  CO^.  The  spction  is  uiibmkrn,  and  the  total 
thickness  of  tht'so  fUgn  expmtcd  is  rather  more  than  6000  fert.  Tbay 
are  cut  oflf  by  a  ^cat  fault,  which  iMUSBrs  from  the  bordrn  of  the 
CiMl-nieosures,  about  six  miles  south- wei»t  of  Chester.  hyConrrnaod 
Bala  Uke,  through  Tnl-y-llvn  to  Cardigan  Bay.  It  ai)|iean  to  be 
covered  up  by  the  New  UeJ  Sandstone  near  Chetitrr.  rroui  throcr 
to  the  point  where  it  enters  the  sea.  the  line  is  about  sixty-five  milea  in 
length.  It  is  invariably  a  downthrow  on  llie  itor/A-irej/.  On 
side  of  the  fault  iit  tlie  Hala  country.  Bnki  be<lft,  traps,  ashca, 
Lingula  hodt  arc  repeated  in  the  M&me  order  iu  which  thrj  oem 
the  tlntiks  of  Aran  Mowiblwy.  Tlii^  o^nMAUcy  in  the  sectioD 
the  fault.  From  rncasurod  thickncMt**.  on  Carep-llywf^  the  top  of 
the  Aran  trap  must  Ih*  thrown  down  to  the  level  of  the  road,  and  thr 
amount  of  I  he  throw  cannot  l>e  le»s  than  alMmt  1 2,000  feet.  The 
Barmouth  snndstom^  mu!^t  he  alM>ut  1000  feet  beneath  the  surfacr 
at  the  Bala  road.  The  supposed  angles  o(  the  fault  would  acaurrly 
affect  tlicHe  lijfurrs*. 

Bevoiid  till'  western  uutcrop  nf  the  a>h-U*d«  of  Y-lMualU,  the  IJiv* 
frulana^  crop  out  and  undulate  luwardjtCorsgooh.nearTrawsfynMliL 
ilere  and  there  they  are  pitTccd  by  masitcs  and  d\Wcs  of  pre\  yrrren- 
slone,  often  very  feUpathie.  Near  Trawsfynydd  they  abut  a^caiust  the 
Barmouth  and  Harlech  sandstones,  This  fault  cannot  be  leM  OttB 
'KHJO  f(Tt.  Nifir  Trawsfynydd  is  the  apex  of  the  Meriooetb  nti- 
rltnal.  Beyond  that  point  towards  Moil-wyii  the  rocks  dip  to  ik» 
Dorth-we^t.  The  l>oundarv  of  the  Bannouth  ami  Harlo(*h  san^ 
sione.4  and  the  Lingula  beds  rutis  near  the  Tan-y-bwlch  and  Traws- 
fynydd roail.  The  sandstones  are  ^uceci-deil  by  about  8000  feci  of 
Lin^Ia  flap,  if  under  this  name  we  include  the  3<KH)  feet  nf  flaggr 
mottled  rrvks  that  lie  iM-twcfo  the  Kfestiniop  sjenitc  Ri*  '  ^'  *  ^'rya. 
These  mottled   nn-k*,   bowevrr,  on   the  mnith-wrst   0.  ]4tf* 

into  aah,  and  on  the  north-west  by  Manod-Mawr  into  AAud^toim 
and  dates.  The  FfestinioK  !«vcnite  alters  the  rocks  all  arouml,  in 
this  renpert  being  readily  distinptudmltle  fn)m  tlie  contemporaurflMa 
feUf>alhie  lra]>s  which  oulv  alter  the  aUtejt  tliat  underlie  then* 
Above  the  mottled  nx*ks  tb^re  are  beds  of  a^h.  conglomerate,  ftt 
spathic  slaggylookin^  traps,  and  slates,  all  re^cnlarly  iutcrMratifiaiL 

On  the  souih-caftt  tlank  of  Moel-wyn  there  are,  iu  aaondng 
order,  first— ;(.'iO  feet  of  solid  feU|mthie  trap,  then  120  feet  of  wAtf 
conglomerate,  then  130  feel  of  slate,  which  is  succeedeil  by  I8t>  fret 
of  ashes.  The  ash  is  followed  bv  1'2J  feet  of  slate,  over  which  lira 
nearly  900  fret  of  sla^egy  felspathir  trap,  in  some  pUcrs  columnar. 
The  «latcs  briirath  then'  lni(M  arr  allen^il  by  heat ;  thonr  almre  arr 
unelianf^ed.  This  series  occupies  /Ac  *ame  ^rmeral  geological  Aoritom 
with  the  traiisot'  Aran  Muwddwy  ajid  the  Arem^f.  Where  unbroken 
by  faults,  they  may  Ih*  traced,  as  a  maBu,  ctrntmuoualy  about  tlu*  lop 
u(  the  Linfcula  flags,  cirelin^  round  with  the  Menonrth  aaticliiial. 


*  See  lloriwatil  Sectioas  of  thr  Gealofkal  Sancf.  theel  Si. 
t  See  llocizoetal  SceUoai  of  llir  tirolofkal  Samy,  ibacft  SiL 
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The  succession  in  all  the  sectiuu8  [»  tlie  ftaiiie,  aii<l  the  thicknesses 
nearly  npppoximatc  to  each  otiier.  The  slates  of  the  Ffestiniog  slate- 
qunrries  succeed  them.  Tliey  lie  in  llie  lowest  part  of  the  Bala  beds 
in  their  regular  order  of  succession.  The  rocks  at  Tai-hirioii,  on 
the  Bala  roatl,  near  Arenig-baeh,  which  contain  Trilohiteg  and  Lin- 
ff^Ue  (see  Mr.  Salter's  note  ou  the  fossiU,  infra)^  are  their  equivalents. 
Tl»ese  itnderhe  a  set  of  aiihy  beds  that  fomi  Areuig-bacb  aad  part 
of  the  country  on  the  north  that  passes  by  Ccrri^-y-lladion  to  the 
ralley  of  Penmachno.  An  upper  jwrtion  of  this  igneous  series, 
therefore,  belongs  to  the  base  of  the  Bnla  beds*. 

\orlh-wcst  of  Moel-wyn,  and  in  the  country  generally  overlying 
the  Ffestiniog  felspathie  traps  towards  Llyn  Gw^^^lant,  numerous 
lines  of  grtvnstoue  occur.  Like  the  same  kind  of  intrusive  rocks  near 
Dolgelli,  they  are  apt  to  nm  in  the  linea  of  bedding,  but  they  also 
cat  more  or  less  across  the  strike. 

No  truly  iiitcrstratitied  or  contemi)orancous  traps  occ»ir  between 
Moel-wyn  and  the  Snowdou  fclapathic  trap,  which  is  6lH)fl  feet  by 
measurement  above  those  of  Moel-wvn  and  the  other  igneous  rocks 
of  the  date  of  those  of  the  Araiis.  All  of  these  have  heretofore  been 
considered  as  belonging  to  one  igneous  group.  The  above  thick- 
ness can  be  well  measured  on  section  No.  2.  Notwithstanding  the  in- 
tnided  lines  of  griMMistones,  the  dip  is  steadily  north-west  as  far  as 
Caslell  and  Yr-Arddu,  which  hills  are  capped  by  outliers  of  the 
Snowdon  trap.  The  Castcll  trap  lies  in  a  synclinal  of  the  Bala  beds. 
The  fault  on  the  west,  which  r«peatfl  this  trap,  gives  about  VM)Q  feet 
of  downthrow.  The  rock  so  repented  forms  part  of  the  great  mass 
of  the  Snowdon  tra|),  which  from  thence  undulates  westward  in  a 
great  trough  of  about  five  miles  in  width*.  It  is  about  1300  feet 
thick  on  the  east  side  of  Snowdou,  but  westward  it  splits  into  three 
thin  bands  of  slate  separating  the  masses.  Above  it  lies  about 
1000  feet  of  calcareous,  sandy,  and  felspathic  nshes,  largely  inter- 
jninglcd  with  slaty  sediment.  Sometime  one  element  predominates, 
etimes  another :  on  the  whole,  the  slaty  and  calcareous  elements 
vail.  When  this  is  the  case,  the  rock  is  frequently  fossilifcrous. 
E  fossils  are  those  of  the  Bala  limestone.  Its  position  also  proves 
that  it  is  the  equivalent  of  these  beds;  a  conclusion  long  since  ar- 
rived at  by  the  Oflicers  of  the  Geological  Sur\'ey,  first  on  physical, 
and  afterwards  on  pa! nponto logical  grounds.  The  traps  and  fossili- 
ferous  ashy  beds  ot  Snowdou  and  the  true  Bala  limestone  are  each. 
therefore,  about  (iOOO  feet  above  the  lower  igneous  series  of  Moel- 
wy«  and  the  Arausf.  The  physical  and  polieontological  evidence 
are  thus  in  perfect  accordance. 

On  the  ridgt-s  of  Cril>-goch  and  Llewedd  (parts  of  Snowdon), 
on  Glyder  fawr,  and  on  Moel  Hebog,  near  lieddgelert,  there  arc  eight 
small  patches  of  another  mass  of  columnar  felspathic  rock,  that  must 
once  have  entirely  overfaid  the  ash.  It  mav  have  been  as  large  as 
the  whole  moss  of  the  Snowdon  trap  that  unaerlies  it. 

*  This  trough  has  been  noticed  by  Prof.  Secl|pnick  (Qaart,  Joum.  Oeol.  Soc. 
vol.  iii.  p.  138). 
t  Iloriftonta)  Section*  GeoL  Survey,  sheets  28  &  29. 
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The  Snowdon  ipiiroiis  rorka  ctai  l>o  fol- 
lowed lo  CAmetid  Dnfyd.  where  cerUin 
lower  beda  of  trap  come  in,  iiitersl ratified 
with  hands  of  fossiliferous  stfttcs  Mid  &and- 
stoDes ;  thene  aIm  form  part^  of  Camedd 
Llewelyn.  Moat  of  these  rorks  mav  be 
traced  from  Carnedd  Llewelyn  to  I^ant- 
francon.  on  the  sides  of  the  iiieep  hill  west 
of  Llyn  Ogweii  called  ISraicIi-tiu.  There 
they  dip  easterly  nt  a  high  angle,  nnd  rim* 
again  with  n  westerly  dip  in  the  jrreat  |>eak 
or  Y-Tryfan.  From  thence  they  roll  over 
in  a  Urgi!  anticlinal  and  form  the  hfijrhta 
of  Gallt-y-gogo,  on  the  south  side  of  the 
iiaii|^>r  rond,  within  two  miles  of  CajH*!- 
Curig.  The  two  bands  of  filiitr  that 
separate  the  ign^tts  maae  into  three,  ocasr 
in  the  ralley  of  the  Llugwr,  and  the  trap 
hecomes  one  thick  \mm\.  this  great  hand 
of  foUpathic  trap  cjin  then  he  trareil  hy 
Ffynnon  Llugw>'  and  Llyn  Uulyn  almost 
to  ('onway.  It  is  broken  hen*  and  there 
by  faidts.  Its  dij)  is  invariably  easterly. 
Above  it,  on  the  ea8t^  are  beds  of  sandstone, 
•liOc,  and  feU[tathic  traps  and  ashes.  The 
MUldstoues,  especi»ll\.  are  uf^tii  fossilife- 
tOBB*  and  cotilaiii  the  fossils  cummoti  to 
Snowdou  and  Bala.  TheM>,  with  i^ieous 
intcntratiilcations.  extend  with  many  coo- 
tortionB  to  the  vale  of  the  (*onway.  Their 
finest  derelopmeot  lic«  between  Kfvnnon 
Lhigwyand  Llannrst,  aronnd  Ll\'nCwlyd. 
Llyn  Crafhant,  and  Llyn  (teirionvdd. 
Their  position  alwve  the  rooks  of  Y-Tryfrni 
and  Caniedd  I.h*wr!yn  proves  thnn  to  l»c 
the  e<|uivalent<t  nf  ihi*  Snowdon  traps  and 
Athea,  and  their  tossils  are  also  the  Mime. 
The  calcareo-felspathic  (piality  of  wmie  uf 
the  aahv  l>eds  nearly  n'seinhlfs  some  of  the 
roeka  of  Snowdon  and  Y-Cilvder-fawr.  Tlie 
■late*  and  traps  of  Glyn  Lie<lr  (two  miles 
■ooth-we«tof  Bettw«-y-('oed)dip  under  the 
rodtt  that  lie  between  Kfrnnon  Llugwy 
■■dLlHirwit.  Th<  t''  ^  *  Ir  rockaalso 
dipimtetlMMein  tl  Ian  Valley. 

A  wfartnw  to  the  puMtittu-d  map«  of 
lh«  G«olopoftl  dorrey  ahnvs  that  the 
8nowdon  trap  hounds  Nant  Owrnant  on 
the  ea^t.  Togithrr  with  the  alatts  that 
immediately  underlie  it,  it  dips  wmteriy. 
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4ud,  tlie  ^rhole  rolling  over  iii  au  anticlinal,  the  same  traps  and  ashes 
are  thrown  across  to  Y-Foel-goch  at  the  upper  end  of  the  Valley  of 
Dolwyddelan*.  Hence  ihc  highly  calcareous  ashes  of  tlut  valley 
(almost  a  limestone  ia  some  places)  are  the  precise  eqiiiraU-nts  of 
the  Saowdon  rock  of  the  same  kind,  aod  also  of  the  oBhy  beds  towards 
Llanrwat  i  and  all  of  these  arct  iu  parts,  the  equivalents  of  the  Bala 
limestone  and  of  the  rocks  immediately  associated  therewith.  South- 
east of  Bettws-y-Coed  this  Umestooe  in  its  normal  state  actually 
appears,  and,  togetlier  with  a  thiu  associated  bed  of  trap,  it  seems  to 
bear  the  same  relation,  as  regards  superposition,  to  the  Glyn  Lledr 
traps,  that  the  traps  and  ashes  of  DolwyddelHii  and  the  neighbour- 
hood of  Llanrwst  bear  to  the  same  rocks.  There  is,  therefore,  uo  doubt 
that  the  uppermost  Snowdou  rocks  are  represented  by  the  limestone 
and  its  immediately  associated  strata,  and  the  two  extremely  thiu 
ashy  beds  that  lie  at  some  distance  beneath  it  iu  the  Bala  coimtry 
are  all  that  remain  tp  represent  the  thick  igneous  masses  that  spread 
across  Caernan'onshire  from  Moel  Ilebog  to  Conway  and  Llanrwst, 
and  which  Section  No,  '2f  proves  to  be  about  ()()00  feet  above  the 
igneous  rocks  of  Moel-wyn,  just  as  the  Bala  limestone  lies  about 
600U  feet  above  the  etpticalenU  of  Moel-wyn, — viz.  the  igneous 
masses  of  Arcnig  and  the  Arans. 

To  return  to  the  rocks  that  lie  between  Snowdon  and  the  Menai 
Strait  X  ■  On  the  sides  of  the  Pass  of  Llaiiberis  and  of  Nant-Francou, 
dark  blue  slates  dip  under  the  traps  at  angles  of  from  70^  to  80°. 
Towards  their  baae,  sandstones  and  femigiuous  slates  occur,  iu 
which,  at  Marchlyn  Mawr,  1  found  Ohnus  micrurun  and  Lingula 
Dacisii.  These  arc  the  Lingula  beds.  The  rocks  that  lie  betwixt 
them  and  the  Snowdon  trap  are  therefore  the  representatives  of  the 
Bala  beds  that  lie  beneath  the  Bala  hmestone.  No  fossils  liave  been 
found  in  them,  neither  does  there  appear  in  these  sections  any  trace 
of  the  great  igneous  inters tratifications  of  the  Arans,  the  Arenigs,  and 
MoBl-wyn8§.  These  have,  therefore,  entirely  Ihiimed  out  under  the 
great  Snowdon  trough.  As  already  slated,  they  dip  northerly  at 
Moel-wyn  and  the  Manods,  underneath  6000  feet  of  the  lower  Bala 
beds.  Then  the  Snowdon  trap  and  ashes  come  on,  dipping  to  the 
north-west.  They  ri.se  again  in  the  Paas  of  Llanberis,  but  the  igneous 
masses  that  uitiiertie  the  Bala  beds  in  the  meanwhile  /ture  entirety 
thinned  away  undergrouml  \  and  this  impossibility  of  tracing  the 
beds  i.s  the  reason  why  it  has  been  heretofore  8up|>oscd  that  the  Snow- 
don traps  were  the  equivalents  of  those  of  the  Arnua  and  of  Cader 
Idris.  The  whole  of  the  stratiHed  series  is  nmch  tliiuuer  on  the 
Llanberis  side  of  the  trough  than  on  the  aide  of  their  outcrop  towards 
Harlech  and  Ffestiniog.  The  Lingidn  flags,  especially,  are  probably 
not  of  half  the  tliickiu'ss  ;  their  upper  limit,  however,  is  uncertain. 

From  beneatli  the  Lingula  beds,  both  at  Nant-Francou  and  Llan- 
beris, sandstones  crop  out,  which,  it  is  well  known,  are  the  equiva- 
lents of  the  Barmouth  and  Harlech  grits  ol'  Professor  Sedgwick. 

♦  Ge*^itugical  Map  75  N.E. 

t  Sheet  2flrif  the  HoriiuintaL  Sections  oHhe  Geological  Survey  of  Great  Britain. 

X  Miiii  78  S.E.  luid  S.W. 

\  Mocl-w)n  ift  iu  Map  75  N.B. 
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Here,  however,  they  are  lar^Iy  interstratifieJ  with  )tiir]ilc  sl&tcs. 
They  are  in  plficeH  much  contorted,  antl«  on  thiii  arcoiiot,  the  thick* 
bett  of  slaty  beda,  as  wToueht  in  the  tju&rrtL's,  apneam  uiuch  Wgrr 
than  in  reality  it  would  do,  hut  for  the  repetittuntil  the  same  be<Li  liv 
coutortion.  but  httlc  more  than  2000  fei't  of  these  rocks  nat  to  the 
autface  by  the  sides  of  the  Lake  of  LUubem,  whercu  more  than 
6000  appear  in  Merionethshire. 

The  F>late9,  I  believe,  arc  the  etjnivalents  of  some  of  the  sandy  bed* 
of  Meriom-thahire.  Tlie  sandy  s«diuicnt  has  fiasscd  into  mud,  or 
rice  pcrjrf, — a  phrcnomenon  found  to  he  of  constant  occurrrnee  wbm 
we  take  in  detail  the  stnita  of  the  CaeniarTonsliirc  dcTclo|in)eiit 
of  these  rockii,  where  slates,  sandstones,  and  cc»nglomcrates  in  maJiy 
places  pass  rapidly  into  each  other.  The  intemtrntificd  flMidstooci 
and  conglomerates  are  8omeiimej»  singularly  inconstant.  Most  of 
them,  even  some  of  the  more  blaty  eungluuienilcs.  arc  highly  cleaved. 
and  the  jH'bbleH  are  elun|j:aled  in  the  Une%  of  eleavaar, — a  circumalaaor 
remarked  by  Mr.  1).  Sharpe  in  regard  to  some  of  the  rocks  of  Cum- 
berland. Some  of  the  conelomenttes  of  Llnuhoris  in  this  the  moat 
ancient  of  the  Welsh  foniiations,  contain  |»rbblc$  of  quarti,  qmrtt- 
rock,  feUpathic  trap,  and  qiiartx-jwqihyry,  purple  slate,  black  alate. 
red  jasjier,  &e.  They  lie  amona:  t^*  lowest  ex|»o«rd  bnU  on  the 
banks  of  Llyn  Padarn,  and  the  inference  is  nndeninble  that  this  con- 
glomerate has  been  forme<l  trom  the  waste  of  a  set  of  ImmIs  that  formed 
some  old  land  in  many  respects  similar  to  Wales  of  tlir  prrsrnt  day. 
The  pebbles  of  nuqde  slate  resemble  those  of  the  very  strata  amid 
which  they  are  round.  The  (pwrlz-rock  and  ja%|H'rs  resrmble  some 
of  the  metamorphie  nx'ks  of  Anglesea,  which  melanioqihiam.  it  wiU 
be  shown,  probablv  tmk  place  ^ubM-quent  to  the  de)H»Mtiun  of  this 
Conglomerate ;  Ai\i  the  black  slate^i  and  feUpatlkic  trap<i  and  por- 
phyries are  induitinciii5hable  from  those  that  occur  about  the  mat 
of  the  Bala  iHMbi  in  the  dintrtet  of  trader  Idrii,  thr  .\raiu,  the 
and  Moel-wyii ;  or  of  tlie  higher  Dalu  hed»  in  the  heights  of  Snowi 
Caraedd  Dafyd,  and  Moel  Hebog*.  In  many  of  tlir  |ii-bbles  of  tfai 
old  eonglomerato  there  ia  no  n])|>earRnce  of  metamori»hiKin»  in  the 
extreme  senae  of  the  term,  as  apphcd  to  foliated  rorVs ;  m  othcfi 
metanioqihisni  may  have  occurml. 

In  a  lar^  sense  of  the  term,  I  know  of  im  formation  in  Ku^^land 
or  Walr»(  of  older  date  than  thrsi-  Ombrian  slates,  samlstonn^  and 
ronglomenitea  ;  and  thr  facts  above  described  then-forr.  morr  than 
in  any  other  ease  with  whieh  1  urn  acquninli*tl,  prove  tliat  the  same 
kind  of  slates,  purple  mid  blnrk.  of  poqdivries.  and  of  metamor|>hic 
ivcks  formed  some  land  of  which  we  should  have  had  no  knowled|^ 
were  it  not  that  its  former  rxiatencr  is  revealcfl  in  the  structure  of 
these  conglomerates.  TIr*  ulde»t  formation  now  known  to  Walrih 
therefore,  does  not  reprt*seni  the  beginuiiit;  of  those  phmooiiieBft  of 
ordiDAry  dcpoailion,  of  ordinary  volcanic  action,  and  of  nietamfsr- 
phiftn.  which  ImC  In  this,  and  in  other  parts  of  Knrn|tr  is  chancter* 
iitic  of  many  epochs  in  time  aa  high  at  least  as  the  i^oonie  ndL* 
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of  the  ^Vlps.     We  can  find  iio  bcginmag  to  the  existing  order  of 
physical  phmuomeun. 
To  the  west  of  the  intruded  porphyry  that  ranges  from  Llanllyfni 


to  St.  Ann's  Chapel, 


the  Penrh 


fault,  that  runs 


quames, 
from  Aber  to  Dinlle,  again  throws  in  the  Liiiguln  beds  and  prubably 
the  lower  part  of  tiie  Bala  series.    Tlie  dowu-tlirow  varieH  in  amount 
from  'JOOO  to  6001)  feet  *.     £ast  and  south  of  Bangor  the  grccoish 
sandstones  and  green  and  pur])le  slates  again  crop  out  from  beneath 
the  Lingula  shale.     They  are  much  altered  by  the  intrusion  of  an 
igneous  rock  which  runs  from  Bangor  to  Caernarvon.     It  is  composed 
of  quartz  and  felspar,  sometimes  well  cryt»tallized.     Such  rocks  have 
been  sometimes  termed  "  tTrauitella."     By  the  addition  of  mica  this 
rock  at  Cacmarvou  would  become  a  perfect  granite.    This  rock  is  nlso 
cutoff  by  a  downcast  fault  on  the  north-west,  by  means  of  which  the 
Carboniferous  Limestone  and  part  of  the  Coal-AIea^ures  abut  on  the 
trap.      A   conglomerate   forms  part  of  these  Carboniferous  rocks, 
seemingly  formed  from  the  waste  of  the  traps  and  palscozoic  rocks  of 
the  neighbourhood.     Some  of  the  pebbles  are  nmch  altered.     Such 
mciamorphism  as  the  older  paltcozoic  rocks  had  undergone  took 
place,  therefore,  before  the  Carbouiferous  period.     The  base  of  the 
Lingula  shales,  which  at  Bangor  lies  on  altered  chloritic  green  and 
purple  sandstones  anil  slates,  strikes  across  the  Meuai  Straits,  a  little 
west  of  Beaumaris,  where  they  lie  on  chloritic  scliista  and  sandstones 
still  more  metamorphosed.     It  is  believed  that  all  the  rocks  of  An- 
glcsea  coloured  light  pink  on  the  Suney  Maps  belong  to  the  same 
series  as  the  Barmouth  aiul   Ilarleeh  grits,  and  the  Llauberis  and 
Pcurhyu  green  and  purple  sandstones  and  slut«b,  but,  the  rocks  being 
generally  much  metamorphosed,  the  colouring  on  the  nmp  is  changed 
to  express  such  au  alteration.     At  Bangor  the  same  beds  graduate 
by  alteratluu  into  rocks  of  the  Anglesea  type,  and  the  typical  Cam- 
brian indour  is  shaded  on  the  map  into  thnt  wliieh  expresses  Mota- 
morphic  Cambrian.     The  dark  blue  shales  and  grey  sandstones  and 
conglomerates  of  Anglesea,  coloured  jdnk  on  the  map,  represent  Lin- 
gula beds  and  part  of  the  Bala  or  Llandeilo  rooks.     Near  Amlwch 
two  masses  of  granite  are  intruded  among  them,  and  the  strata  sur- 
rounding them  have  been  chiuiged  into  niica-schist  and  gneiss.     A 
patch  of  Old  Bed  Sandstone  on  the  coast  (j[)posite  Yuys-dnlas  rests 
uucouformably  on  ihise  altered  rocks.     //  has  been  fonneJ  h\j  their 
watte  and  h\j  ihalof  the  hxiruded granite.    The  date  of  the  metamor- 
phism  was  therefore  prior  to  the  tleposition  of  the  Old  Red  Sandstone, 
and  the  comjir}-  had  also  at  that  time  been  already  nuich  denuded  to 
admit  of  an  originally  deep-seated  granite  being  exposed  to  the  wasting 
action  of  waU^r  at  the  suriace.     The  uietamorphic  rocks  on  the  north- 
west side  of  the  great  Cacntanonshire  promontory  arc  believetl  to  he 
the  ctpiivalents  of  the  same  species  of  rocks  in  Anglesea,  and  of  the 
Barmouth  and  Harlech  griis,  &c.    The  strike  of  the  latter  beds  near 
Clynnog-fawr  would  lead   to  the  inference  that   the   Porth-dinlleyu 
metamorpbie  beds  are  tlie  equivalents  of  the  Llanllvfni  puqde  slates, 
and  of  the  highly  (dtered  snndstmies  of  GlynHifnn.    Ilnlf-wiiy  between 
*  See  Geological  Stiney  Mtpt,  78  S.£.  &  S.W. 
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theae  points  the  slates  of  Trwyn-v-tAl  on  ihc  coitat  Jiii  southprlr. 
Thry  coDtain  pi&olitir  iroii-oro,  niul  lielongto  thmt  f*art  ut  ihc  I.ui^uLi 
flag*  in  which  tlie  pijiolitic  iron-ore  of  IJyn  (Vellyn  (abuve  ihr  ixmmI 
from  CnemATAoii  to  BeUdgfliTt)  (xrcurs.  Iron-oro,  probably  ou  tbc 
same  parallel,  afain  crops  out  m  the  black  bhalca  between  St.  Tud- 
wall's  Road  and  Uell's  Mouth.  They  dip  northi-rly.  and  the  ruckj« 
therefore,  that  occupy  the  middt  of  the  protnoucor>'«  lie  in  a  trough, 
and  belong  to  part  of  the  Bala  st^riefl.  The  foasiU  of  the  diatrict 
confirm  thijt  idea.  Wherever  any  junction  of  theac  beds  antl  of  the 
roetamurpliic  acliistD  is  exposed,  they  ore  always  found  to  br  brought 
■gainst  each  other  by  faults.  Greenstones,  felspathic  f>or|ibTnc% 
and  syenites  are  iutrudtd  in  great  bosses  amid  t]>c  abov^mcotiaiiMl 
strata. 

RerttjtitulatioH. — Such  is  a  brief  outline  of  the  dispoaition  and 
atnicture  of  the  rocks  of  North  Wales  that  lie  beneath  Uir  Candoe 
Saodstoue.  I  shall  briefly  recnpitulaie  the  seuuenoe.  The  lowol 
rocks  are  the  Barmouth  and  Harlech  ^U,  or  tiieir  aandy  and  aiaty 
equivalents  of  Llauberis  and  Penrhyn,  which  are  also  the  ^qmvalellU 
of  the  main  masses  of  met&morphic  strata  of  Angtesea  aud  the  iiorUt 
horn  of  Cardigan  Bay.  Their  greatest  known  thickness  is  aboot 
(u'iOO  feet.  Then  come  the  Lingula  beds,  al>out  TtHH)  feet  in  thifih 
nets.  Both  of  these  are  pierced  by  cri*etuitoue  dykes,  and  by 
of  intrusive  greenstone,  syenites,  anu  fels])athic  traps.  Toward 
close  uf  the  Lingula  flag  uejtositions  volcanic  uutbunlj  took  place.  In 
conset|uence  of  which  great  za\\\  deposits  were  fonned  intrml ratified 
with  ordiimry  mudilv  se<limeDt,  and  here  and  there  a&s<k*iatcd  with 
thick  bed^  of  felspathic  lava.  It  has  been  stated  tjiat  these  rocks 
fonniug  the  AnuiB  and  the  Arenigs  are  on  different  horisons.  l^is 
haa  not  been  found  to  be  the  caac.  The)*  arc  all  on  the  same  boriion 
mad  merely  re)>eate<l  by  iaults.  Numerous  greeoitooe*  are  asMtciateil 
with  them,  Citnecially  amuug  the  ashea.  Although  these  uAim  ruu 
til  the  lilies  (if  bt'dding  fttr  a  spacf ,  yet  they  friHinently  break  suddenly 
•CfOH  the  strike,  aad  arc  therefore  intrusive.    Much  of  the  aah 


I 
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to  have  be«k  ttUMorial.  Islands,  like  Grahiun  Island,  may  bnc 
Bometimei  ruMd  their  craters  for  various  periods  aboro  tbe  water, 
and  bj  the  wtvte  of  such  islands  some  of  the  ashy  matter  becune 
water-wom, — whence  the  ashy  conglonieratrs.  ViMYius  matter  HMM 
also  to  have  bnMi  %\\nt  into  the  air,  as  volcanic  liomba,  whi^ 
among  the  dust  and  broken  rr>'stals  (tliat  ot^eu  form  the  a»hcA) 
perfect  oouUnx  nnd  couwlidntiuu  had  taken  pUce.  The 
activity  ceased  for  a  tiuu\  durinii;  which  (iiiOO  feet  of  ihe  lower  Bala 
beds  were  accunmlateil.  It  thcu  brukc  out  al'resh  iu  a  uew  area, 
further  tHirth,  and  the  volcanic  rocks  of  Moel  Uebog,  Snuwdno. 
Carucild  LlewcU^'U,  Conway,  kc,,  were  producetl.  Nmnervus  linei 
of  intniaive  greenatODe  occur  in  the  slates  that  he  between  tbcae  two 
giMt  igneoua  leriea.  Tliev  often  run  in  the  line  of  strike,  but  tbey 
alio  aomathnM  cot  acrosa  it  and  branch  into  two.  The  rocks  alsii 
both  bdow  and  above  arc  altered,  which  is  never  the  case  with  the 
i4ati-s  that  reot  on  the  conleiTi|M>rAnettU9  feU|tathic  la^aA.  The  greal 
centre  of  this  later  Tolcanic  oiitliunrt  was  in  the  4oowdonian  raa^ 
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The  ffflintest  iracea  of  its  Ashca  arc  Associated  with  and  underlie  the 
Bala  limestone  in  the  Bala  country'.  The  great  centre  of  the  older 
volcano  or  volcanos  was  further  to  the  south-east. 

Now  it  is  worthy  of  remark,  that  the  great  bosses  and  lines  of  in- 
truded felspar-  and  quartz-porphyries,  greenstones,  and  syenites  are 
always  found  in  rocks  as  old  as  or  older  than  the  rocks  with  which  the 
ashes  and  lava-flows  are  associated.  My  helief,  therefore,  is  that  fhey 
form  the  original  deep-seat^-d  nuclei  that  were  connected  underground 
ftith  the  volcanic  rocks  tliat  in  tliis  ncighhaurhood  are  intcrstratificd 
with  the  Lingula  and  Bala  beds.  Further,  that  the  long  Imes  of 
greeastone  that  are  associated  with  the  rocks  lying  between  Snowdou 
aufi  Moel-wyn  bear  the  same  relation  to  the  Snowdon  volcAnic  series 
that  similar  greenstones  do  at  a  lower  level  to  the  volcanic  series  ol 
the  Arenigs  and  Araiis ;  and  that,  instead  of  being  contemporaneous, 
as  implied  by  Professor  Sedgwick,  they  merely  originate<l  in  melted 
matter,  being  injected  and  burrowing  into  lines  of  weakness  deep  un* 
dergrouud  during  two  periods  of  volcanic  activity,  and  that  buth  tliey 
and  the  greater  masses  of  intrusive  porphyry  and  syenite  have  all 
been  subjected  to  those  subsequent  forces  that  bent  and  contorted 
the  whole  of  the  ancient  palaeozoic  rocks.  From  an  examination  of 
many  sections,  I  have  no  doubt  that  the  greater  intrusive  nuclei  par- 
tially  partake  of  these  contortions,  because  in  the  upward  progress  of 
the  melted  matter  towards  the  volcanic  mouths  it  sometimes  was  more 
or  less  injected  in  great  sheets  somewhat  in  the  lines  of  bedding, 
while  sometimes  it  broke  across  the  beds  with  comparative  abruptness. 
When  in  slieets,  there  Ls  no  reason  why  it  shoidd  not  have  been 
equally  bent  with  the  thick  maascg  of  truly  interstratificd  porphyries. 
Tliey  arc  certainly  affected  by  faults  in  the  same  manner  as  the  strata, 
and  if  so,  they  can  in  no  sense  be  looked  upon  as  the  CAUse  of  the 
great  disturbances  that  contorted  and  faulted  the  country.  These 
were  of  bter  date. 

I  have  said  that  the  intrusive  traps  are  of  the  same  general  dates 
with  the  interstratitied  igneous  rocks.  The  mass  that  mns  from  St. 
Ann's  Chapel  to  Llaullyfni  is  a  quartz-porphyry.  Crjstals  of  quartz 
are  imbedded  in  a  felspathic  base.  The  neighl>onring  mass,  nearer 
the  Meimi,  oflen  much  resembles  it,  but  is  also  much  more  granitic 
in  texture.  The  Auglesca  granite  often  quite  resembles  the  Menoi 
igneous  rock,  and  sometimes  by  addition  of  mica  becomes  a  true 
granite.  There  is  no  reason  why  they  should  be  referred  to  different 
dates,  and,  if  the  pn^-ious  conclusions  he  correct,  then  the  granite  is 
of  Lower  Silurian  date,  and  the  metanioqihism  of  at  least  part  of  the 
Anglesea  rocks  took  ploce  at  one  of  the  previously  mentioned  periods 
of  volcanic  activity,  and  probably  at  a  depth  of  not  more  than  from 
8000  to  10,000  feet  beneath  the  surface*.  As  the  granitic  rocks  of 
Anglesea  and  the  Meinii  break  out  at  itiany  places  and  at  many  dif- 
ferent levels,  there  is  reason  to  conclude  that  the  Island  generally  ia 
imderlaid  by  a  great  mass  of  granite  ;  and,  if  this  be  so,  then  it  may 
be  probable  that  all  the  altered  rocks  of  Anglesea  were  principally 

*  The  Linguls  flan  and  supcrincumbeat  Uala  beds  thin  out  considerably  be- 
tween Bala  and  the  Alcuai. 
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metamoriilioacil  during  the  Lower  Sthiriiui  ptfri<xl.  Tlir  foliAtion 
uf  the  Auglf&i'a  rocks  is  prolmblv  n  result  of  thi^  met&inurfjhi^m,  juul 
thi»  may  acrouiit  tor  the  fiu-t  tnat  this  folintion  Wa  not  nltagrlhrr. 
but  exceedingly  tri'quently,  in  or  «j»jiro\imiUc'ly  in  the  ilirrcUuu  ul*  thr 
liup.H  of  h('<hhng  ;  for  it  must  he  rrcollcctcil  limt  the  priun|ial  clatTaKC 
of  the  Silurian  and  Cainl>riiin  strata  uf  WaU-s  tcKik  place  at  a  perioil 
long  subsequent  tu  tlic  date  of  the  vulcanic  and  ■uppoM'd  uteift- 
morphic  pha'nomcnn.  The  vrholo  of  (he  stmta  lluil  hare  berrlufotv 
been  mentioned  in  thi*  nienioirf  and  uUo  the  igneuust,  wcrv  bent  and 
di*(turted  before  the  great  cli*arnge  uf  the  cuuulr)'  began :  but  the 
foliation  of  the  n^cki  of  Anglrsea  wns  of  prior  date*. 

It  in  not  intended  to  be  inipht-d  in  the  ahu-  '     *'  'T  foliation 

ill  all  cutiii)  f;enendly  follows  (he  pluneii  of  1><  s  that,  if 

the  roekfthe  mieU-nved  whtii  nu'latnor|diisn)  luKc;  puco,  Uie  foUa(ion 
pbmea  will  be  apt  to  coincide  with  those  of  beddmg :  but.  if  intvnK' 
cleavagf  has  occurred,  thru  i(  nia^  be  expected  that  the  plane*  of 
foliation  will  lie  in  tin-  pUncs  of  ck-nvftgct. 

Section  No.  A,  The  LvHgvtyHti  (Mrict, — It  i*  foreign  lo  my 
Weaciit  purpose  to  enter  on  descriptiona  of  the  Hcrw^n''.  It  hw 
oeen  already  showi»  by   Profeasor  J>cd(^wick,  oitd  rout  (be 

Oftietr*  of  the  (icological  Survey,  that  th«  Berwvn  r-  re- 

present the  Bala  Series.     1  may  now  oild,  tlmi  tt  sci  '.c  to 

trace  the  evidences  of  both  the  igi»eou»  scries  of  Merit  4cm1 

CaemarTonahirr  iu  thcjw  nicks.  Neither  i^hall  I  enter  on  any  de* 
tM'ription  of  the  Coradoc  soiiditone  and  M'etdock  and  Ludluw  rodui 
that  run  from  the  neighbourhood  of  I'ouwuy  to  the  country'  KTUtb- 

west  of  Builth.     The  Bniltb  rocks  and  thoso  of  the  SI:  '-  '''^fry, 

autoeiated  with  igneous  rocks  are  well  known,  from  tl.  i«mt 

of  Sir  Roderick  Mnrehison  and  other  author&,  t4i  form  i>ari  ot  Ha 
Uandeilo  or  Bahi  group,  and  (here  cjui  Ik<  no  doubt  (hat  the  Um^ 
mytid  rockfl  hfiir  (he  winu*  r  '  '      !  '  '  !  it»*  below 

the  Sti|H.-r  Stoue»,   that  the  '.  iu  to  the 

Lingula  flagH  of  >'    '         '  Uirc.     Ur,  uU,  however, 

haa  wiwn  in  the  « >  .1  of  the  >  >  .c  Lou^iynda 

by  Mr.  Au-line,— I  alludt  lo  (he  thiekuta*  uf  Un  »lrata. 

Between  ihe  Cburch-Strettou  valley  and  (he  couiitrj-  fVooi  half  a 

There  U  im il^tiht  thnt  in  niuiyeMv  tt»«  foliatHm «f  IW  AagltHa  ncftrt r«i* 


nocbtcromtbr '<  ^aia.   IV  miUiur  bopaa  to ootw od  iht  aatifact 

at  larM  ta  a  mh  .uiuni^^^m. 

t  in  BaoiMj  »  ucoiocj  of  Anoa.  IIMI.  p^  M  and  M,  wteCR  follMim  li  ^ 
aqibed  at  luviag  tafcca  waoe  approabnicly  in  tht  plaaci  of  barlHiiy    The 


••foliatioa,"  oflt  n»vii.p  hr*n  thn.  iuipiu^-a,  «  notuadL  Init  tba 
docrtbcd.     Ill  !  OCT  of  SoHlh  Aowrlau'iakc* 

«f  thr  rmSitii'  i\\f  fratr%\  rtfrretloa  af  Iht 

«r  t"  rribnihe 

<r  i-  .■  Med 

the  true  1  tuujcrt. 

Il  te  w  h«  fbliaiSoa  ol  the  •cKbUdf  Ama  logk  |ten 

prevkmly  .      , he  OM  llnl  8«ii4rte«e.    TW  OnB|iia  9uA» 

wwe  abo  ahMwl  b^vr  that  lUtr,  fat  the  Old  R«<1  'mfrtnrr  taaimkm  pMka  «f 
tiia  allwad  rackk    Ma;  tt  not  be  vbu  the  pmoacs  and  V^aiilca  ol  ihtM 
ai«  el  tbe  ume  age  a*  tbotr  of  ATalca,  via.  uf  Urmer  SUuriiA  data  f 
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mile  to  a  mile  wist  of  the  Sliper  Stones  lies  the  hilly  tract  of  the 
I^ngntyurU*',  long  a^^o  referred  by  Sir  lioderiek  Murclii^tou  to  th« 
Camhriau  ctratA.  The  Geological  Survey  has  adhered  to  thi«  noniei^ 
clature.  No  foti^ils  have  been  fu\u)d  in  these  roeki.  The  main  mau 
of  the  rocks  constitute  a  block  of  country  about  H  or  9  miles  lung  by 
about  5^  niilea  vridc>  A  long  tqiur  of  the  same  rocks  protrudes  ^om 
(he  principal  block  aft  far  as  the  anuieal  camp  four  uiilei  N.E.  of 
Shrewr^bury.  It  is  nearly  continuous,  and  al>out  eleven  milen  lun^> 
Between  Le  But\vo4>d,  Shrewsbury,  and  the  Camp  it  is  partly  overhnd 
by  tlie  Coal-nieaiiures,  panly  by  the  Lower  New  lU*d  SaniUtone.  On 
the  south  the  Wenlock  ehalc  OTerlicu  it  unconformal)ly»  and  on  the 
weal  it  is  overlaid  uontormably  by  the  black  Silurian  t^liales  that  un- 
derlie the  SU|>er  Stones.  On  the  east  it  is  bounded  by  a  great  N.E. 
and  S.M*.  fanlt  that  runs  from  the  New  Red  Sandstone  near  Upping- 
ton  {7j  miles  E.S.E.  of  Shrewsbury)  to  the  neighbourhood  of 
GUdestry  between  Uuiltli  and  Kington.  The  fault  extends  about 
45  miles.  South  of  ('hurch-Stretton  the  throw  ia  about  2000  feet. 
West  of  the  favdt  the  rocks  of  the  Loupmynd  country-  generally  dip 
W.N.W.  at  angles  varying  between  :*»0^  and  80^'.  Contortions  are 
few,  and  there  is  no  positive  appearance  of  a  complete  doubUng  up 
of  any  portion  of  the  couutrj-  with  subsetjuent  denudation  of  the 
curre.  The  entire  thickness  between  the  Cburch-Stretton  fault  and 
the  western  boundary,  carefully  measured  (see  tho  Sections  of  the 
Geologicftl  Survey,  sheets  33  and  lid),  is  about  26,000  feet.  Tha 
superficial  area  that  these  rocks  occupy  is  small;  tlieir  thickness  is 
as  great  as  or  greater  tlnui  that  of  any  one  division  of  rocks  heretofore 
measured  in  Britain.  The  Llaudeilo  Hag-beds  with  their  igneous  in> 
terstratifications  lie  on  these  in  perfect  conformity,  and  between  the 
neighbourhood  of  the  Stiper  Stones  and  Chirbury  (where  the  Llan- 
deilo  tlags  are  overlaid  unconfunnably  by  the  Wenlock  shale)  they 
attain  a  ihirknesa  of  about  14,000  feet.  The  entire  thickness  of 
conformable  strata  between  thu  Churcli-Stretton  fault  and  the  Wen- 
lock  shale  ai  Chirbury  is  40,000  feet,  and  on  the  west  we  do  not 
reach  the  top  of  ttie  Llandeilo  beds,  because  of  the  unconformity  of 
the  Wenlock  shale  ;  while  on  the  east  we  do  not  reach  the  base  of  the 
Camijrian  strata,  because  they  are  cut  off  by  the  Cburch-Stretton 
fault  t*  Tlic  Lougmynd  rocks  are  often  hardened,  brittle,  and  tiiuty 
in  appearance,  but  they  are  by  no  means  metamorpliosed,  even  at  the 
bottom*  in  the  sense  in  which  thu  tenn  ''  metamorjihic  **  may  be  a|i^ 
plied  to  the  rocks  of  Anglesea.  There  is  nothing  giu:iaaic  or  foliated 
m  their  structure.  The  old  Iluttoaian  doctrine,  therefore,  that  rocks 
may  be  expected  to  be  metamorphosed  in  proportion  to  their  age  and 
the  depths  to  which  they  have  been  depressed,  is  not  always  u  safe 
guide.  The  lowest  rocks  near  Church-Strettou  have  been  buried  at 
least  four  times  deeper  than  the  Anglesea  rocks  were,  before  the  de- 
positi<m  of  the  Wenlock  shale,  and  they  are  less  altered  thau  many 
of  the  rucks  of  Anglesea  and  Caernarvonshire. 

lloughly  estimating  the  increment  of  heat  in  proportion  to  increase 

*  See  Geological  Survey  Maps.  60  N.E.  and  S.B..  and  59  N.W.  anil  S.M '. 
t  HorizoaUl  8ectioM  cf  the  Geological  Survev,  ibMt  36. 
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of  depth,  and  supposiu^  the  !$ame  rule  that  is  now  approximated  to  lir 
physicists  obtained  when  the  rocks  were  formed,  the  lowest  beds  of 
the  -10,000  feet  thickness  wouJd  not  be  heated  beyond  700^.  nnleaM 
indeed  other  Lower  Siluriau  strata,  now  concealea  by  the  Wenlock 
flhale,  BtiU  increasetl  the  pOe. 

Various  igneous  rocks  come  through  in  the  main  fault,  or  in  the 
minor  dislorntions  that  accompany  it.  They  occur  near  Kington,  at 
Ilanter  Hill,  Old  Radnor,  and  ^tanner  Kocks ;  and  near  Chnrch- 
Stretton,  at  Cardington,  Caer  Caradoo,  and  the  Lawlcv,  and,  still 
fiirtluT  north,  at  Dnton  Hank,  (Charlton  ilill,  Bruckwardine,  and  the 
Wrekin.  These  traps  an*  nlto^'tlier  of  a  different  date  from  those  of 
North  Wales,  Uuitth,  the  Brt-itiden  Hills,  and  the  Shelve  country. 
All  these  are  of  the  close  of  the  Lin^iln  Hags,  or  else  belonir  to  the  a^ 
of  the  Idandeilo  or  Haln  periotl.  But  the  traps  that  come  through  in 
the  ^eat  line  of  the  (-htirch-Stretton  fault  are  of  the  date  of  that 
dislocation,  vis.  at  some  time  ailer  the  close  of  the  Silurian  |>eriod. 
Near  Church-Stretton  the  Caradoc  Sandstone  is  liighly  altere<l  by 
these  traps.  Near  Kington  the  traps  alter  Caraduc  SAU4l«*tone  on 
Old  Koilnor  Hill,  and  Ludlow  rocks  near  Hanter  Hill.  The  iUu 
of  the  origin  of  the  fault  is  unknown.  It  is  later  than  the  deposition 
of  the  Coal-measures,  because  they  are  affected  by  it.  It  is  also  later 
than  the  New  Bed  Sandstone,  because  it  runs  into  that  fortnation. 
It  is  probably  of  various  dates,  and  it«  present  amount  may  U-  the 
residt  of  Tarioiu  throws.  The  Caradoc  Sandstone  e««t  of  Carr  Ca- 
nuloc  is  nlttml  by  the  trap.  The  Wenlock  shale  which  is  broi^cht 
against  the  west  side  of  Cflcr  Caradoc  by  tlu'  fault  is  unaitrred,  Tlie 
downthrow  has  been  increased  probabl\  on  that  side  nince  the  meltMl 
matter  was  first  injected  into  the  crack.  In  the  IVrroian  rocks*  in 
the  neighlM)urhootl  of  the  Forest  of  Wyre,  part  of  Staffordshirr,  and 
round  the  Abl»erleys,  there  is  a  trappean  breccia,  many  of  the  fni^ 
ments  of  which  seem  more  likely  to  have  been  derived  from  the  truw 
about  Church-Stretton,  &c.  tlian  from  any  other  known  rooks.  If  tnv 
conjecture  that  they  have  been  derived  fn)ra  the  waste  of  those  mdcs 
be  true,  then  not  only  have  the  traps  l>een  injectetl  into  n  dwbkcatkm 
of  older  date  than  the  IVmiian  irra,  but  also  denudation  haa  gone  00 
to  such  an  extent,  that  these  uri^nally  dre[».srated  masses  hare  hreo 
then  exposed  at  the  surface  while  Permian  strata  were  U-ing  depoMted* 
But  the  fault  {laBses  into  the  Btmter  or  I'pper  New  Hed  Sandstone, 
and  this  may  be  on  account  of  a  re)M*tition  of  throw  in  the  old  linff 
of  diiklocatiuu. 

There  is  one  other  |>oint  to  notice  with  regard  to  the  Longmynd 
country: — in  April  ISI8  Mr.  Aveline  ami  myself  dcAcribed  in  the 
Juuntal  of  the  Society  two  bauds  that  uudcrlie  the  Wenlock  slialc 
where  it  bcmnds  the  Lougmjndi  on  the  aontii-«ast  and  nuih.  Hie 
npp^nnoat  is  a  band  of  linMttooc;  ifae  lower  la  a  hand  of  conrioaiaite^ 
then  calle<l  Csradoc  Sandstone,  and  which  U  there  rorrectly  mU  to 
rest  "  unconl'urmably  on  the  Lonnuynd  Cambrians,  in  such  a  ■*—'«—' 
that  it  is  plain  the  lattrr  formed  an  uri^^iual  botmdary  of  the  iea  of 
the  |ieriod/'  1  may  now  state  that  we  are  agrevd  to  modify  that 
part  of  the  o]>inion  thrre  giveu  which  unec)uivocaUy  refen  this  thin 
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band  of  rock  to  the  Caradoc  formation.  The  fossils  it  contains,  as 
noted  by  Profosaor  E.  Forbes,  are  mentioned  in  the  Journal  of  the 
Society,  vol.  iv.  p.  297-299.  They  are  generally  the  same  as  those 
in  a  baud  of  limestone  that  oeciirs  between  the  Caradoc  Sandstone 
and  the  Wenlock  shale  west  of  Wenlock  edge.  These  fossils  Imve 
always  been  considered  as  characteristically  "Caradoc,"  nevertheless 
the  rock  that  contains  them  is  physically  connected  with  the  Wenlock 
shale.  It  is  ccnfonnahlc  with  the  Wenloek  l>eds  and  rests  uncon- 
fbrmably  on  the  Caradoc  Sandstone,  and  (associated  with  the  Wen* 
lock  shale)  it  entirely  overlaps  the  latter  in  a  distance  of  less  thaii 
two  miles  between  Acton  Scott  and  the  Longniynds.  It  was  the 
sandy  and  pebbly  beach  of  the  Wenlock  sea ;  and,  just  as  in  the 
Idandeilo  flags  at  Castell  Craip  Gwyddon,  in  Caennarthen shire,  and 
other  places,  where  samly  and  pet)ldy  Caradoc-looking  beds  occur, 
there  is  an  occurrence  of  (.'aradoo  Sandstone  fossils,  so  in  this  coarse 
littoral  development  c»f  ])art  of  the  Wenlock  series  the  life  of  the 
Caradoc  times  seems  for  a  season  to  have  been  partially  prolonged. 
The  tyjncal  Caradoc  Sandstone  of  Shropshire  is  essentially  a  sandy 
deposit,  and  seems  to  have  been  niostl\  accumulated  in  shallow  water. 
Under  similar  conditions,  whether  in  Llanrlcib  Flag  pebble  banks  or 
in  Wenlock  beaches,  Caradoc-looking  assemblages  of  fossils  may 
occur.  In  such  cases  they  form  an  exceptionnl  developnient ;  they 
are  not  the  nde,  for  the  niasH  of  tlif  Wenlock  shale  is  a  deep  sea 
deposit.  The  Longmynd  and  Shelve  cuunlry  ( Llandeilo)  stood  above 
water  when  it  hegau.  They  were  gradually  deiircssed,  and,  as  the 
depression  progressed,  the  beach  crept  inland  uiitd  the  old  island 
was  entirely  encased  and  buried  mider  the  M'enlock  shale,  The 
outlying  patches  of  sandstone,  therefore,  on  the  high  laud  near  the 
Bog  Mine,  Shelve,  are  part  of  a  Wenlock  beach  of  somewhat  later 
date  than  the  conglomerates  and  hmcstones  that  underlie  the  Wenlock 
shale  at  lower  levels  on  the  south  of  the  Longmj'nd.  Scattered 
pebbles  of  these  rocks  (the  remains  of  denudation)  strew  many  parta 
of  the  surface  of  the  Shelve  country  and  of  the  Longmynds. 

It  must  always  be  borne  in  mind  that  the  relative  height  of  the 
Longmynds  to  the  M''enlock  sea  was  ver}'  different  from  that  which 
the  rocks  on  the  opposite  sides  of  the  fault  now  niaintmn  to  each 
other.  The  Chnrch-Stretton  fault  is  a  downthrow  on  the  west  of  at 
least  'JOOO  feet,  and,  tlie  fault  having  taken  place  nt  a  Into  geological 
period,  the  Longmynds  were  probably  at  least  2000  feet  higher  (as 
regards  the  Wenlock  rocks,  while  these  were  l>eing  deposited),  than 
the  height  they  now  maintain  with  reference  to  that  formation.  This 
would  materially  modify  the  conditions  of  deposition,  and  the  Long- 
mynds must  have  stood  out  amid  the  waters  as  a  bold  and  rocky  islet, 
from  the  waste  of  which  in  part  the  Wenlock  littoral  sandstone  beds 
of  Shropshire  were  derived. 

Denufiation. — Tlic  denudation  which  North  Wales  and  parts  of 
Shropshire  have  undergone  is  of  vast  amount.  To  describe  it  fidly 
would  itsell'  occupy  a  long  memoir.  It  \a  worthy  of  remark,  how- 
ever, that,  as  shown  in  the  Shelve  and  Longmynd  country  and  in 
the  uejgbbourhood  of  Duilth  in  Radnorshire  (see  Sections  of  the 
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deilo  rnrkn  had  auifere<l  immcnsi*  deuudiitiou  before  ihp  def 
of  tilt?  Wrnlock  shale,  whirh  rpfits  ot\cn  n<*Arly  at  Hght  anglrt 
upturne<1  edge*  of  the  older  rocko. 

K<^pecting  othrr  and,  in  grf*at  part^  lat^r  dmiidatinn*t.  tliat  of  th* 
MprionotliAliirc  district  is  at  first  fiif^ht  llip  most  rt*niarkab1f,  ftud  k 
therefore  Ju-re  incnlioned  by  way  of  a  special  exaiiiple.  From  ih* 
InwPAt  pxposm)  hviU  of  the  Cambrian  strata  to  the  top  uf  the  Sncnvdon 
rooks  on  one  side,  and  tn  [hi*  Hala  limestone  on  the  othtt,  thff*  ll  •! 
least  a  thickness  of  2:^,000  feel.  All  this  has  been  remoeed  by 
dcimdatioT).  for  the  ae((uenro  of  rocks  rotiiid  the  Cambrian  central 
axis  U  i>erfeei  and  quite  conformable;  and,  for  the  reaaoD,  thai.  If 
we  could  sink  deep  enough  through  the  Snowdon  and  Bila  roekft,  «« 
ahould  certainly  arrive  at  a  given  depth  at  the  ilarlech  grita;  there 
can  be  no  doubt  that  originally  these  grits  were  eov<*rrd  by  the  Lower 
S^ilurian  strata,  that  surround  them  in  Merionrthshirr,  nn  the  HiaUl* 
east,  and  north.  Indeed,  so  far  iVom  the  rocks  that  form  8wjwtiuu 
(the  Uflla  beds)  being  the  highest  rocks  that  originally  overlaid  d» 
Merionethshire  Cambrians,  there  can  be  little  doubt  that  Ihe  aditt* 
tional  8000  fset  of  strata  that  lie  above  the  Bala  limrstime  raait  abo 
have  been  once  continuous  across  this  space ;  and  the  amottnt  of 
matter  removed,  and,  perhaps,  the  curves  of  the  strata  during  tha 
nrooeas  of  denudation,  may  Ih*  dcduceil  fVnm  the  arraogrment  of  tke 
oeda  aa  abnv^  in  tlu'  published  geoloc^ical  sections  of  this  part  of 
North  Walet,  which  huve  been  dravni  With  much  accuracy  of  ddriL 

Rc9poc(ing  the  amount  of  nintter  n>mnr(^  ;  I  brliara  that  tlir 
subject  should  be  treated  in  the  same  mnnner  that  the  MUllor  hM 
already  dealt  with  the  denudation  of  South  Wales  and  Som^rMtahlr**. 
Thia  ean  only  be  done  by  the  employment  of  scrtimis  nn  a  cOlT^ 
aponding  vertical  and  longitudinal  siale.  Numerous  other  t|ues.tlaM 
in  genlogieal  physii^  will  hy-and-bv  Im*  njienrd  out  and  »«*tlU«d  by 
thia  style  of  work, — question*  that  it  i»  rash  to  touch  u|»on  with  data 
less  perfect  than  such  sections  afford. 
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Notes  on  the  Fossils.     By  J.  W.  Salter,  Eiq.,  F.G.9. 

The  '  LingiiU  Flags  *  ooDtain,  at  Dolgelly,  Trawsfvnydil.  Kft'Stiniog, 
and  Treinajoc,  as  stated  in  the  R-cporta  of  the  Srit.  A^isoc.  185*2 
(Trana.  Sect.  p.  67). 

Ujinvnocuriv  Tennicaudn.        Otcuus  micrurui.        LiDgnla  Daviiii. 

The  last  ranges  upwnrds  through  a  great  part  of  the  igueous  series. 

Near  Llanberifl  and  Bangor  the  Oltrnux  and  Lingula  are  still  found, 
and  with  them  two  fucoiiU, 

CmzianA  semiplicata.  Chondrites  acutangidiis  7 

Fucoids  are  also  f^aid  by  Prof.  Sedgwick  to  abound  at  Trcmadoc, 
Ffestiniog,  and  DolgcUy. 

In  the  bUck  shUes  at  Pont  Seiont,  Caernarvou,  there  oecur 
FrAgmeutfl  of  Criutacen,  and  Gmptolites  (Didymograpsus  MurehiMnuB?) ; 
and  at  the  Bath-house,  Bangor,  in  similar  black  slates. 

Bellcrophoo  ix;rturJ>ntu»  (EuorapliaJu-H,  Sil.  Syst.),  a  tingle  s|Kciiuen. 

The  higher  parts  of  the  igneou.s  series  have  yielded  fossils  at  two  nr 
three  points  only: — Tai-hirion,  Arenig-bnch ;  and  four  miles  N.£. 
of  Dolgelly. 

Asapliufi  Selwynii.     Calyniene  pan'ifrouis.     LiiigiiU — probably  L.  Davisii. 


The  black  slatos  above  th(^  igncoua  rocks  of  the  Arans  and  Arenies, 
tliough  well-udapted  for  the  preservation  of  Graptolites,  Jiave  yielcled 
scarcely  any,  but  in  their  lowest  beds,  inimedintely  over  the  igneous 
rocks  of  Arenig-bach,  Are  nnmerons  fossils,  first  discovered  by  Pro- 
fessor Kanisay,  and  exactly  like  those  of  Bala,  mentioned  below. 

The  Snowdonian  slates,  as  exhibited  in  the  Pass  of  Nam  Francon, 
are  full  of  fossils — occurring  in  five  or  six  bands  between  the  beds  of 
ash  and  feUpathie  traps;  and  are  all  of  species  coniniun  in  the  BaU 
timestotte,  nud  distinct  from  those  of  the  Lingnla  beds  belnw.  Prof. 
Sedgwick  has  dcscril)etl  this  great  '*  fossiliferous  trough,  half  a 
mile  wide,  whicli  ranges  from  thiti  point  through  the  highest  parts  of 
the  Caernarvon  chain,**  and  has  given  some  of  the  fossils. 

Calyraene  Bluracubachii  and  C. 

brevicapittttn, 
noraakiootus  hisuU-atus, 
Licbos  laxfltus, 
TrinueleuN  eoneeutricus, 
BcTrichiii  couipliciUu. 
TentiieuliU-s  Hnnulutii!, 
Btrophoiueua    cxpausa* 

ilepre«u, 


ele- 


Orthis  flnbdlJultim*  and  O 

gnntula, 
Lcptipna  serieea, 
RhyuL'honelln  ferrata*. 
Mun-hisonia  sealaris*. 
Turbo  urebristrift, 
lU'llcroplum  ornntns,  and  B.  can 

Mmliulop^iti,  '2  or  3  specic^f 
Srctiopora  fibrosa, 
are  the  prevailing  fossils,  and  all  hut  one  are  coninion  nt  Bala. 


nud 
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^^^H              The  characteristic  foBsUs  of  the  Bala  limestone  and  slates  hare  q^^H 

^^H          been  otXen  quoted.     Tlioso  in   the   limestone   itself  are  ordim^^H 

^^H          distinct  from  those  fomul  in  the  more  saudy  strata  above  and  below^l 

^^^B          but  in  the  more  earthy  [uirts  of  the  liinestone  this  distinction  is  lost :     1 

^^^1          the  following  may  be  considered  quite  cliaracteristic  of  the  group : —     1 

^^H                Fo$nis  qf  the  Bala  limestones. 

FoniU  tf  the  amdWoMi  oad  fla4-      1 

^^H             CrUITAL'EA. 

b9d».                           1 

^^^1              Trinuelcua  seticomis.* 

Tnnucleus  ronccntrieu*.*                   1 

^^^H               nicnus  Daviiti. 

Illicnus  Bowmanni.                     ^^J 

^^H              Cybele  ru{;ou. 

Asaplum  Poniaii.*                      ^^H 

^^H              E'ncrinuniB  seieostatus. 

Pharops  apiculatua.*                   ^^H 

^^^1               Phaeopti  ahfroDs,  rare. 
^^^1                Cnlvinrae  Blumcnlwrliii,  nve. 

— ■  wMwpht  hahaas               ^^^^| 
CalTmcneWkifMa.*        ^H 

Lielias  laxatui.                          ^^^| 

^^^1               Lichos  Uxahit.* 

^^^H               Cheirnru«  bimueronattiii.* 

^^^1 

^^^1              octololmtus. 

^^^M 

^^^1              clavifrona. 

^^^M 

^^^H              Amp)^  tumidiis.* 

^^^M 

^^^H               AgniistiLH  trinutliPi. 

^^^1 

^^^H                Rcmuplvuriile*  nuliaiui. 

^^H 

^^^1               Cj/tben.'.  'J  small  8])ccii-s. 

Beyncfaia  compbcata.*             ^^H 

^^H              MOLLUSCA. 

^H 

^^^H              Oncoocras,  2  or  3  species. 

^^H 

^^^1               Lituite*  comu-arietu. 

^^^H 

^^^1               Ilolopefl,  'J  or  3  upedes. 

Turbo  rrrbristria.*                    ^^H 

^^^H               Miirrhijionia  «r&Uru. 

Murchiaouia  acalarii.*               ^^H 

^^H                Orthu  hifomu.** 

Orthis  hiforata.*                        ^^^ 

^^^H              Vespt'rtilio.* 

^^^H              eallifframma   (pUcata.    i^il. 

Veipcrtilio.*                            ^ 

calligrainma  (ptata).*           J 

^H                    Syst.).* 

j^^^l 

^^^1               ^—  Aoioniv.* 

flabellulom.*                   ^H 

^^^1               -^—  clegaiituU.* 

^^^H                Lept^nn  scricra.* 

LrptartM  w:ncca.*                      ^^^| 

^^^H               tenuicinrtJi. 

^^^1 

^^^H               qmnqnccosCata. 

^^H 

^^^H              Stn>phoiDena  tenuislrtaU.* 

Strophomcna  dqiinw             ^^H 

^^^1               CnnJA  divaneaU. 

oithiaoidca.                     ^^H 

^^^1           Radiata. 

^H 

^^1 

^^H              BBchiBt*  itciiis,  abundant. 

Glypcoerinut  baiaba.*              ^^M 

^H             Stcnopofa  fibroM^* 

Stenojiom  flbrona.*                    ^^H 

^^H            R«c«poi«  Hisinccn. 

Rcti|K>ni  lIuiD^n.                    ^^^1 

^^m            PtUodictjafbooidM. 

Prtnua  MdMliipUirata.                  ^^^| 

^^H            Tb»  Mum  fosrib  arp  rfpntcd,  species  for  species,  on  the  oppoate  1 
^^H         or  eastern  side  of  the  trough  of  Candoc  smdston^  st  Liao^llai,  1 

^^H         LUiiwyddyn,  Metfud,  &c. ;  and  tlie  cslearwmi  bands  8.  of  IhnpoHMj 

^^H         pfcflCDt  tl»  saiBV  aawmblage,  with  sonic  trifling  Tariatiaiis»  aod  «||H 
^^H         a  larger  propordon  of  corals.                                                         ^^H 
^^H             The  fostiu  of  the  f  limant  or  Upper  Bala  limcstoiie  haTt  b««i  *^^| 

^^^^L                               *  Th*  abondaal  species  an  iBdicaied  by  sstaHtki.                  ^^H 
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mcratcd  by  Prof.  M'Coy  ;  they  are  few  in  number  and  peculiar. 
The  slates  that  occur  at  the  top  of  the  Bala  rocks  in  the  ueighbour- 
hood  of  Llnnfylliii  and  Meifod  contain  several  speeiea  identical  with 
those  of  Bala,  but  th<'ir  fossil  contents  are  not  yet  fully  worked  out. 
Theie  are  many  Ujjjk-t  Silurian  species,  as  already  stited  by  Prof. 
Sedgwick,  and  occasionally  Pentamerv/t  ohlongvu. 

Lastly,  the  Caradoc  sandstone  of  Denbighshire,  takeu  at  three 
localities  not  far  from  Llanrwst,  presents  the  following  fossils  : — 


CiUynienc  Blumenbachii. 
Pluicops  cnudfltus. 

Doniiingifp. 

BejTichiii  rubomdata. 
llolopeitu  g«'giirift. 
Mytilun  uuguiinilatus. 
Clidupbonut  uvaliH. 
Nucula  levkta? 
Lepteeiin  sericea. 

tnuiiirersBlis. 

Orthis  flcgantida. 
virgata? 


Strophomeua  coiupressa. 

liepressu. 

Alrypfi  reticnlaris. 
Rln7trhniicl1ii  nticnda. 

iHirt'alis? 

Choiietcs  sarcinitlatfl. 
Spirifer  pbcntelbis. 

elfVHtus. 

Ari'H  Edmoniliifomui. 
Encrinite  stems . 
Favosite*  alvcoIariH. 
Stcnopora  fibrosa. 


These  fossils  arc  by  no  means  cbaraclcribtic  of  the  "  Caradoc  sand- 
stone of  Shropshire  '*  [now  ascertained  to  belong  to  the  Bala  and 
Llandeilo  group,  July  I8.'>3],  and,  with  few  exceptions,  are  species 
found  in  Upper  Silurian  strata.  Prof.  Sed^ick  formerly  referred  these 
beds,  on  fossil  evidence,  to  the  Wenlock  shale  (anUa^  vol,  i.  p.  21). 


I 


2.  On  the  Occurrence  q/"  Caradoc  Sandstone  at  Great  Barr, 
South  Staffordshire.  By  J.  Beete  Jdkes,  Esq.,  M.A., 
F.R.S.,  F.G.S. 

Shortly  after  the  publication  of  my  memoir  on  the  Geology  of  tlie 
South  Staffordshire  coal-field  in  the  '  Records  of  the  School  of  Mines' 
(vol.  i.  part  2),  I  received  a  note  from  Mr.  Daniel  Sharpc  calling  my 
attention  to  the  occurrence  of  Caradoc  sandstone  at  a  spot  on  the 
eastern  border  of  the  Walsall  Silurian  district.  Being  in  the  district 
for  a  short  time  in  March  last,  I  visited  the  spot  indicated  by  Mr. 
Sharpe,  and  found  to  my  surprise  n  quarry  I  had  previously  over- 
looked. It  is  a  very  old  quarry,  much  overgrown  bv  bushes  and 
brambles,  and  in  a  field  which  was,  I  beUcve,  covered  by  standing 
com  when  I  surveyed  the  district  in  In49.  From  these  circum- 
staoces,  nlihough  I  had  passed  witliin  a  few  yards  of  it,  it  escaped 
my  notice. 

On  visiting  it  this  year,  I  was  accompanied  by  Mr.  George  Eglin- 
ton,  the  occupier  of  the  ground,  who  was  aware  of  the  peculiar  cha- 
racter of  the  sandstone,  and  who  also  guided  me  to  another  very 
remarkable  little  section,  near  Hay  Ilead,  which  had  escaped  my 
previous  observation  from  the  sauie  circumstance  of  being  overgrown 
by  bushes,  which  in  the  summer  woidd  render  it  in^nsible. 

The  first-named  locality  is  a  little  south  o^  the  sixth  milestone  on 
the  Birmingham  and  Walsall  road,  in  the  fourth  field  S.S.E.  of 
ShuBtoke  Lodge.    The  old  quarry  is  just  below  the  summit  of  a 


1M 


PROCCEDTNOS  or  TBK  GKOLOGICAL  tOClCTV.        [A|tr.  20, 


small  riMiig  r;roiiurJ.  wliicli  fortru  n  disltiict  UuU*  ridge  nboul  SOTudi 
nciDSs  and  'i(io  or  .'lOO  loiip,  sloping  down  gt-iillv  on  cTrry  »id*'.  The 
rock  is  a  pale  yellow  or  bri»wn  *aiuistone,  in  eonif  [lUci'si  nearly  whtU* 
and  purely  quartxosr.  in  ulbers  v^ry  fi'miinnotu.  marked  by  ruiim^ 
trie  rings  of  n  dark  brown  colour,  and  conlaining  Uitlc  ochrry 
nodules.  It  bad  alno  small  bands  of  bifj:hly  calcareouj*  grit,  ami  aotne 
of  the  blocks  had  a  central  niiolouH  of  white  arrnarLMnis  Umeilair. 
It  WM  iravprspd  by  joints  in  all  dinvtions,  9}ditting  it  Into  trn* 
sharply  anpitar  tVagnients ;  and  I  uas  not  able  to  detect  the  bvddliiK 
with  suthrient  oi-cnracy  to  state  itti  dip,  owing  to  the  Hmallneit  <n 
the  portion  we  were  able  to  expose.  Some  paru  of  it  were  tnmitd 
with  fossils,  which  Mr.  Salter  lias  kindly  determined  for  me. 

Fo4*iU  of  the  Vpprr  Caradoc  SuntUtoin^  coUettfd  near  SAuMlpJke 
Loffffr,  Grrat  Barr,  IVaUnU,  Aprii  1853. 
TaiLummit. 

Encriuunia  puuci«tui - .     4 

Phacou  caudatiu   I 

Stokesii I 

tmncato^aurfslui } 1 

lUACiirnroDa. 

Choo«t«t  UU  (prubaMji)    I 

StmphoiiHrua  romprMa 8 

Alryiia  rrtfrntiu-U    0 

Hlifnchoiiflla— twDplaitadipede*.  B 


Rbvncbouf  lU — •mail  nnoolk 

— '-  >VUBOiii 

FcnUmrfui  lirattn f  •,  *, •••     2 


Pterinca  

Cattroofta. 

PiriMbeeriotti  ittomUftvttU J 

naroKOA. 
PeoMlcUa  (with  dote  m«hM)  ....    1 
[J.W.S.] 

Fraginenu  of  tlie  Mutd^ioue  were  strewed  over  the  upper  part  f^i  the 
field  n^ar  the  quarry,  but  over  llie  lower  portion,  as  wi'll  a«  in  the 
ditchcflon  the  other  j'ides  iii  the  rid^e.  were  toimd  uiauy  frN£i&«DCa  of 
linu  '■    with  thr  ordinnry  Wrnl**^*  fossils  in  prrat  nmindjinrr. 

I  bi  I  fore,  tliat  the  H«v  Mrod  or  Bnrr  limerfnne  (which  U 

prnhably  tiic  Mime  n*  the  Wonlliopr)  will  be  found  to  wrap  round 
the  font  of  the  ridg^'.  Thr  IVrmian  iHnnidnr^-  here  makes  a  »H^t 
IjtikI  ronnd  the  eastern  «ide  of  the  »nnd&tonL*  ndge. 

T)ie  mxvtnd  tocftliiy  i*  a  littlr  l:u11v.  just  ea»t  of  the  hooae  eftUed 
DfltftMlilly,  at  liny  Ilrnd.  The  hanfc  is  never  more  than  ^  fi*et  !n 
hrij:ht,  and  it  \s  mnrh  broken ;  wc  found  in  it.  howevi-r.  within  the 
snaiT  of  .')()  or  -tO  yanhi,  Wenlock  tlude  and  xlabs  of  Uinestmie  on 
tne  west,  ')\M  by  the  old  (pmrries  of  the  Hay  Hi*ad  limcstune.  Eut 
of  tliin,  for  about  10  partis,  there  wa«  ctial-m ensure  almle,  with  a  bed 
of  gfHHl  ctial  nearly  'i  iVi*t  tliirk.  a|Tparently  in  a  nearly  horisoutal 
|tosition  ;  enat  of  that  maw^  fur  5  ur  (i  yard^,  waa  a  suidatonf.  ciAcilr 
mrailar  tu  that  near  Sliustoke  Lodge  in  hthological  character,  witii 
ainiiUr  calearemia  portions,  hut.  *o  fkr  as  we  could  determine.  aArr 
an  hour*s  hainmenujif.  destitute  of  fossib;  and  immediattly  curt  of 
that,  dark  red  brown  litarls  nud  shaly  Baudstone,  belon^n;;  to  th« 
Permittu  rt>cks.     In  the  '1  to  the  east  wt*re  the  mooads  of 

two  t4d  shaft*  in  which  i  ie<i  were  said  to  have  been  riachtd 

at  no  great  driith.  At  thi  Thi^-e  Crowns  Inn,  1^0  yards  to  tlw 
i>orth.  H  iwo-fiiut  coal  bad  reccutlv  l>eeu  found  in  aUkklitg  *  wtll, 
dipping  gently  lu  the  e«»(.     I  bellwe  these  coal-meAaurC*  to  be 
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mpfoly  ihiii  oiitlvine;  portionH  of  thoso  to  the  westwan!,  lying  iineoa- 
Ihmin'blv  on  the  slightly  iiicUued  cdgcfl  of  the  Siluriiui  rocks,  and 
resrmbling  in  position  the  tiiin  co&I-nteasurefl  fbtind  ou  etich  aide  of 
th^  Lickcy  ridge  near  the  Colmers.  There  arc  some  circumstances 
in  the  gtruclure  of  this  portion  of  tht*  district  which  would  incline  u« 
to  the  belief  that  the  edge  of  the  Silurian  and  Coal-measure  rocks  is 
here  rather  an  old  cliff,  or  other  margin  of  deniidalinn,  than  a  faidt. 
They  are,  however,  explicable  also  if  we  sujiposc  the  Silurian  rocks 
to  have  been  slightly  undulntiug.  and  the  fault  that  trarcrscd  them 
likcwi*c  wavy,  so  that  in  some  places  it  cut  through  slight  elevations 
of  the  Camdoc  sandstone,  and  the  lower  measures  (leaving  porrioua 
of  them,  now  exposed  at  the  surfaces  on  /Ar  upraat  nide)^  while  in 
otlier  places  it  cut  through  higher  beds  which  now  abut  against  the 
ftiult,  ha\ing  the  top  of  the  Camdoc  sandstone  a  slight  distance  hencatli 
them.  The  discovery  of  (^aradoc  aandstoue  in  this  district  beneath 
the  Wenlock  fthale,  in  its  characteristic  and  mialtercd  condition, — 
that  diacoTiTV  being  due  to  Mr.  Shnrpe. — '\»  interesting  both  in 
itself,  and  aaconfinning,  were  confirmation  necessary,  Sir  11.  I.  Mur- 
chison's  identification  of  the  quartz-rock  of  the  Lickey  llill,  aa  a 
metamorphosed  Caradoc  saudstouc. 

[Note, — The  term  "Caradoc  sandstone**  is  used  here  in  ita  old 
sieulficatiou, — pi>8sib!y  "Wenlock  grits'*  might  be  the  more  appro- 
priate term  for  these  beds.— J.  B.  J.  July  l-l,  1853.] 


3.  On  the  Sildhian  Rocks  of  KiRKciTDnRiOHTSHiRE.  By 
RoBKRT  HARKNKea,  Esq.,  F.G.S.,  Professor  of  Geology  and 
Mineralogy,  Queen's  College,  Cork. 

[Abstmrt.] 

In  the  Stewartry  of  Kirkcudbright*  the  Lower  Silurian  Rocks,  accom- 
panied by  igneous  rocks,  constitute  the  great  mass  of  the  country. 
From  the  intrusion  of  the  syenites  and  porphyries  these  lower  Silu- 
rians arc  much  changed  botd  iu  lithological  character  and  in  inclina- 
tion, bemg  bent  into  several  axial  flexures  (all  aj)pftreruly  intimately 
coUnerted  and  pos?ibly  contemjioraneoust)  by  tne  syenitic  eruptions 
of  Criflcl.  Cairusmuir,  and  Loch  Doon,  and  by  the  porphyry  of 
Toiigueland.  Thesihiriandep<iaits  are  best  seen  on  the  coast.  Here 
precipitous  headlands  form  the  margin  of  the  Stewartry,  and  these 
affoTil  iuformatioi»  concerning  these  stratji,  which  would  otherwise 
he  inaccessible ;  and  here  too  deposits  of  a  different  age  are  met 
with.     Commencing  at  the  eastern  side  of  the  county,  we  have  in 

*  Id  illtutratinn  of  the  obscrvaiinni  rnitile  in  (his  t>*r<^>  Mr.  Itarkneu  his  fUr- 
brd  %  Map  ami  Stvtinn.  Thn  fonniT  ron^iKUi  of  two  «UQetft  (Nos.  64  aad  55) 
flf  the  Onluance  Suney  Map,  of  the  G-inch  Hoale,  coloured  geolugically,  aad 
exteud»  fn)tn  LlaHocco  May  to  Honicu  pQint.  The  Utter  ii  a  coait-aection  f^om 
N«therltw  Point  to  Balmae  llrod.  and  thence  to  Cutten  Pool,  about  two  mllm  up 
the  eaitern  side  of  Kirkcudbright  Hay.  Ttic  inclined  uinl  vertiod  l>cd&  of  the 
eliff^,  with  Mine  of  lli«  Ininuire  trap-dike,  an*  n-'preseiitcd  in  detjiil,  awl  tlic 
Section  include!  a  hy(>otheticfll  reprctentatioa  of  tho  daittres  of  tho  strata,  as 
dcdttcdd  fmni  the  vanous  inrliiiations  which  trt  seen  exposed, 
t  Sec  aUo  Quart.  Jouru.  Geol.  Soc.  vol.  via.  p.  393. 
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the  parishes nflrungray.  Tptreglm,  aiid  Troatu*er.  ucw  red  tandstoDc 
being  the  westi'ni  extreiiiitv  of  that  which  occupieit  the  M>ulhem 
portion  uf  thi*  Val«  of  tlii*  Nitli  *.  At  Kirkcoaaell.  the  most  tmUtly 
portion  of  the  svirnitio  (lii^riet  u(  Criffrl  is  seen,  and  this  ift  inunc- 
dately  Hucecodecl  in  the  bouth  hy  siluriaii  strata  dipping  25*^  S.E. 
At  <.4>rballT,  in  the  jiarish  of  New  Abbey»  the  rcpre»enlAtiv«i  of  tlie 
rarboniferoifi  formation  make  their  appearance,  and  thru  coutiuite 
along  tlii'  i*oa.Ht.  round  Southerners  Point,  to  near  the  pariah  of 
(.'olvcud,  occupying  a  coinparatively  low  tract  of  couiitr}*.  Near 
Southerner  the  l>eds  consist  of  Umestone  which  has  been  wrouf^lit; 
and  they  contain  the  characteristic  fowils  of  the  lower  portion  of 
the  uiountaui  liniestune.  In  thi.i  formation,  near  Arbiglaitd,  a  ftumll 
aearn  of  coal  occurs,  and  the  strata  here  have  great  analogy  to  those 
which  in  nunifries^hiro  and  Roxburghshire  aifordthe  limfrtopg  mcd 
for  agricultural  puriw^es  and  which  occupy  a  poeition  batwwtt  thr 
coal-tidJ  of  Cannobie  and  the  siluhan!)  which  lie  northward.  In 
the  parish  of  (k)lvrn(I  the  coast  consists  principally  of  |>orphyTj  and 
syenite,  witli  nltered  silurian  rock  ol^en  nmeh  contorted.  On  thia 
coast  the  representatives  of  the  carlioniferous  Ikcds  are  seen  betwim 
Port  Ling  and  Port  a  Warren,  and  are  eomjwsed  of  grits  containing 
fragments  of  the  igneous  roekiiwhicli  occur  to  the  northward.  West- 
ward from  Port  a  Warren,  altered  silnrians  and  igneous  rocks  are 
seen,  fonningloAy  headlands  which  continue  until  the  rvpresmtalivei 
of  the  carboniferouB  beds  again  make  their  ap|H*arance  a  little  to  the 
east  of  Glen  Slocken.  At  the  latter  locaUty  the  igueoua  rocks  and 
oltrred  sihirians  arc  again  well-exposed,  and  cast  from  this  spot  the 
grits  are  wrought  for  millstones.  A  snuU  |iateh  of  Silurians  Li  ex- 
pO*ed  m  a  small  envi-  at  Barcloy,  and  to  the  eastward  the  syenite  ia 
found,  fonning  thv  headlaitds  of  Barcloy  and  AlmanuM  and  thr 
shores  of  the  estuary  of  the  Kiver  Trr.  These  extend  on  the  weft 
side  to  Balrarr\  Bay.  where  the  sdurians  again  occur,  dipping  at  ft 
liigh  angle  sutithwurd  :  and  these  strata  form  the  islaud  of  Hrslan 
which  Uea  on  the  south-west  side  of  the  Bay  of  the  ITrr.  The 
siluriaiuH  continue  aloug  the  coast  round  Balcarr}'  Point,  which  is  a 
bold  headlnnd.  and  inimedtntrly  west  from  this  they  aie  wiecwded 
by  the  grit-lx-ils  already  mentione<L  These  continue  to  fima  tiM 
cosst,  at  AirtU,  Kaf^arrel,  and  Barloceo ;  and  at  Kasosirri  aMfill 
has  lieen  made  in  tlieni  for  copper.  Here  they  arr  intmsctad  hj  m 
thick  veuk  of  pure  quarts ;  and  in  some  placrs  fissured  without  con* 
taiuiug  any  matter  fiUing  uu  the  fissurc«t<  At  Borlooco  the  griC- 
bsds  abound  in  larcc  angusr  fragments,  which  hare  been  dcnred 
from  the  Silurian  roan. 

From  Barloero  westward  the  same  deposits  are  fren,  mied  at 
OrroUnd  by  beds  of  limcsume^  similar  in  nature  and  fossil  eantents 
to  that  which  occurs  at  Soothcnwas,     These  grits  enntmue  to  Pent 

*  tk«  Quari.  Jovm.  ttcol.  Soc  «ol.  vi.  p.  389  ei  «f . 

f  Some  of  the  pottions  d  rocks  4itan4  prtiiul  a  wry  liagolar 
Tkcss,  where  the  lumu  arsborisootal.  have  their  msfgiiii  sanwadsJ  6^  a 
headhw  which  Mtxa%  to  havs  resabeil  from  water  hanag  MBiliiisit  the  te 
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Mary.  A  little  to  the  east  of  this  place  the  grits  are  traversed  liy 
Tpins  of  sulphate  of  barytes.  At  Port  Mary  the  silariatis  again 
m&kc  their  appearance,  and  in  the  course  of  the  small  bum  are  wen 
dipping  S.S.E.  at  an  angle  of  .56°. 

Immediately  west  from  Port  Mary  the  grits 
reappear,  and  run  along  the  coast  to  Abbey 
Bunifoot ;  where  the  RJluriana  are  seen,  having 
a  north  inclination  at  Guthries  I'ool.  Up  the 
Netherlaw  Glen,  from  whence  the  bum  flows, 
the  inclination  of  the  sthirians  is  the  reverse  of 
what  occiu^  at  Guthries  Pool,  l>eing  to  the 
south  at  an  angle  of  f)0°. 

From  Abbey  Bumfoot  westward  the  grits 
again  occur,  and  occupy  the  coast  to  Netner- 
law.  Here  thoy  consist  of  red-coloured  beds 
containing  rounded  and  angular  fragments  of 
quartz  and  siluriau  rock,  and  liave  a  southerly 
(lip,  at  an  angle  of  1 7*^,  which  is  the  prevailing 
dip  of  the  carboniferous  equivalents  in  this 
county. 

At  Netherlaw  Point  commence  the  series  of 
Silurian  rocks  which  it  is  the  object  of  this  paper 
more  particularly  to  notice.  Some  of  the«e  have 
been  more  or  less  fullv  described  in  a  former 
paper*  ;  but  the  rulatiou  they  hear  to  the  de- 
posits constituting  the  great  mass  of  the  Silu- 
rians of  the  South  of  Scotland  has  not  yet 
been  shown.  Near  the  summit  of  the  headland 
the  Silurian  strata  are  covered  by  the  carlio- 
niferous  grits,  but  the  point  of  contact  between 
the  two  formations  is  not  seen ;  they  consist 
of  1.  (uppermost)  Shale  and  Rnndstone;  2. 
Sandstone;  and  3.   GraptoUte  Shale. 

No.  I  comprise,  in  the  Vj/per  party — light- 
grey  shales  (with  cAlcarcons  nodules),  ahcr- 
nating  with  Ught-grcy  sandstones,  in  beds 
rarely  excet^ding  a  foot  in  thickness,  l^c  un- 
der-surface  of  the  sandstone  is  ripple-niarkedf 
I  /I     i     (as  seen   at   Netherlaw   and   Gipscy   Points). 

?  /  1/  c     Tliis  wmdstone  at  Gipsey  Point  is  much  coarser 

than  that  ai  Netlu-rlnw  Point,  of  which  it  is  a 
repetition,  and  it  contains  fragments  of  qaartz 
and  jaiipcr,  and  a  fragment  also  of  syenite  was 
found  in  it  by  the  author,  similar  to  the  syenite 

•  Se«  Quart.  Jouru.  Cieol.  Soc.  tdL  vii.  p.  54. 

t  These  ripplc-mnrks  are  not  of  the  waved  form  which  usually  occurs  on 
lipplc-niurkfcl  haiulNtonc.  but  consist  of  iircguUr  hollows  and  ninuous  elevations, 
oft«n  leniiinaling  abruptly.  A  similar  ripplL'-niark  occun  uii  ibe  under-surface 
of  the  red  sandstones  near  Anuau,  Dumfriesshire,  where  they  lie  on  beds  of  clay. 
See  Quart.  Joum.  Gcol.  Soc.  voL  vi.  p.  397. 
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of  Kirkc-udbr'tghtUitre.     These  bciU  appear  to  have  be«u  drpasit»d 
iu  a  shallow  acn  ;  no  fossilH  huvc  yet  been  tbunrl  in  them. 

Ill  the  Lower  part,  similar  lihalc:^  and  tluD  flaggy  saitdatonca* 

The  calcarrnus  nodulea  in  the  upper  ^halv  hare  alTordod  it  Gipmj 
Head  the  fassiU  already  noticed  in  the  Sodety's  Journal  * ;  aiid  in  one 
of  the  shale  heds  with  nodidos,  nt  the  N.\V.  side  of  Bifc  lUt'bnTT, 
numerous  spei'inieiis  of  Orihocerata,  in  a  more  or  less  fniginfntAry 
condition,  ocrtir,  together  with  hroken  shells  of  Ttrrhratuta  ami 
Orfhijff  and  Criuoidal  rings.  These  reinaini  genendly  lie  iu  rlo«e 
jiroximity  to  thin  wavy  courst's  of  sandy  particlM  which  run  thivuch 
the  shahs  and  appear  1o  have  bfren  leA  by  the  siluruui  ma  in  toe 
hi>llow9  of  the  rijipled  uiud.  The  shell  iVagincntit  have  a  blcacboil 
aspect,  ami  altogi'tlier  the  churaeter  of  thia  deposit  faaa  refemicv  W 
■ea-beaeh  condition!*.  (Sec  Auu.  Nat.  Hist.  '2  Ser.  vol.  ui.  p.  156.) 

Nu.  «  coutiiitts  of  greywackc  aaiuUtoue ;  the  lower  part  tliick- 
bedded.     Nu  fo4BiU  were  founri  in  it. 

Nu.  3  conaista  of  indviratrd  t)lack  shale  with  GrtptoUles.  Or^ 
ioHthv^  prv}*f()n,  Uronn,  nn<l  H,  Fimiiut/fi  Salter,  are  found  «l  Mol- 
lock  Bay  ;  anil  Otffioreratit  with  draptolitfs,  at  Hrvidy  Craig. 

A  Utile  south  of  Long  Ilobin  in  the  nioM  northerly  point  at  whicll 
the  author  met  with  the  grnptoUtie  inhale. 

AiOQg  the  coast  from  Netherlaw  Point  to  Balmao  lleail  (Gip*Mr 
Point),  theM-  rocks  occur  in  highly  uiclincd  and  vertical  bcda,  um 
appear  to  form  two  or  more  synclinal  troughs,  whidi  have  a  n«arlj 
east  and  west  direction.  Prom  Dalmac  Head  northward,  for  aboQt 
two  miles  along  the  ea«t  side  of  Kirkcudbright  Bay,  the  coait  aactio 
traverBca  six  or  more  ayncUnol  troughs  parallel  to  tha  formary  aaan 
listing  of  the  grevwacke  aandstoue  and  graptolite  abaW,  which  aaakt- 
Be  the  sliales  auJ  sandstones  of  No.  I . 

Hiroushout  all  this  line  of  roast  the  siluriaiu  are  traTeraod  bjr 
Tertical  cukes  of  ponthyries  and  amygilaloidnl  trapa*  the  grneral  dh 
irction  of  which  u  about  N.K.  and  a.W.  One  porphyry  dike,  hov- 
a^or,  occnrring  ar  intervals  on  the  facf*  of  the  cliff  aloQC  the  eaat  aUt 
of  the  Bay,  nppeiir.<  to  have  had  a  linnnus  N.  anu  S.  Qvectioa. 

The  ongin  nf  the  flexures  into  whirh  all  the  strata  hare  hr<ti 

thrown  is  in  pari  the  intnixiun  of  the  itike.s  of  jwrphyry,  Hic,  tntrrftcc<- 

the  SiJnriaii  nn'ks  of  thi»  district  f.     There  must,  bowcvrr,  haW 

[^ern  aome  other  ranse,  nunbuicd  with  tliese  dikc».  which  is  not  mp- 

parent,  and  whirh  arte<l  laterally,  tn  order  thnt  n  .Kiicrecnao  of  flesuita^ 

aiich  as  are  hen*  noticed,  siiotdd  have  been  pruduced. 

Of  the  lhiekne»H  of  tliese  rocks,  owing  to  tha  coniortiona  of  the 
beds,  even  an  aporoximatton  can  ararccly  be  arrired  at. 

This  series  or  deposits  eoDitttitte  the  Upper  i^ihuiana. — as  tbcy 
occur  between  Netherlaw  Point,  at  the  wrsteru  eitmnilT  of  the 
Pariali  of  Ilrru-ick.  attd  the  Cutters  Pooh  in  the  Estuarv  of  t^ie  River 
Dvr.  Thme,  howevcr>  are  not  the  aoic  rapraamtalives  at  this  par* 
t»tm  (kf  the  ailuriaa  formation  in  thia  naighboorhood.  The  Ldaod  at 
Little  Boai»  on  iha  imlcin  md»  of  the  enlrvaoa  into  Kirkaidbriglii 

•  VoLif.fktOGi  aa4«aLtiLD,M. 
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Bay,  is  composed  of  strata  analogous  to  those  of  the  niaiu  laud  on 
the  eastern  side  of  the  Bay,  as,  indeed,  the  strike  of  the  latter  would 
have  led  us  to  expect ;  these  have  already  heen  descrihed  hy  Mr. 
Thoinas  Stevenson*.  Here  the  block  shales  with  Graptolites  occur, 
with  greywacke,  and  trap-dikes.  On  the  west  side  of  the  Day  similar 
strata  arc  found  in  the  Big  Ross,  on  the  N.E.  side,  at  Manor  Point, 
dipping  8.S.E.  at  60°.  North  of  this,  on  the  north  fiide  of  Balman* 
gau  Bay,  the  dip  ia  in  the  same  direction,  at  an  angle  of  ^l/*,  and 
nere  beds  hnvingj  a  different  aspect  appear ;  and,  on  foUowiug  the 
wvsi  aide  of  Kirkcudbright  Bay  northward,  these  rocks  form  the  coast 
to  near  the  town  of  Kirkcudbright.  They  bear  a  great  reseniblancc 
to  the  general  mass  of  mrks  eumponing  the  lower  ailuriaiLs  of  the 
South  of  Scotland,  and  (Uffer  essentiiiUy  in  character  from  those  de- 
icribed  in  this  paper.  In  some  localities  they  are  conglomeratic,  and 
they  have  a  mure  regular  S.E.  incUuation  than  any  deposits  lying  on 
the  other  side  of  the  Bay.  These  lower  siluriaiks  are  not  altogetlier 
devoid  of  flexures,  hut  Inese  are  local  and  of  small  extent. 

Tlie  prevailing  inclination  of  the  lower  silurians  of  the  South  of 
ScotUnu  lb  towards  tlie  N.N.W.  at  a  high  angle;  but  the  S.E.  aud 
8.S.E.  inclination  of  these  rocks  in  the  Parish  of  Borgue  is  the  result 
of  the  intrusion  of  the  Tonguclaud  porphyry.  This  S.E.  dip,  pre- 
vailing along  this  coast  to  the  Headland  of  the  Big  Ross,  is  regarded 
bj  Mr.  Ilarkness  as  having  existed  previously  to  the  deposition  of 
the  upper  sihiri&ns  (as  these  are  developed  at  Balmae)  ;  nud  he  ob- 
Herves,  that  "the  circumatance,  that  these  lower  siluriaus  liavo  not 
been  acted  upon  by  the  forces  to  which  the  Balmae  beds  owe  tlieir 
contortions,  tends  to  show  a  difference  in  the  age  and  position  of  these 
two  series  of  strata.  There  is  nnother  circumstance,  he  adds,  which 
indicates  that  the  prevailing  inclination  obtoined  prior  to  the  deposi- 
tioD  of  tlic  Balmae  beds.  This  is  the  occurrence  of  a  rounded  frag- 
ment of  syenite  amongst  the  shales  in  which  the  nodules  contauiing 
fossils  are  found;  and,  as  this  syenite  is  identical  in  its  nature  with 
those  forming  the  axes  of  the  lower  silurians,  it  had  in  all  probabi- 
lity been  derived  from  some  of  these,  and  thus  it  supports  the  in- 
ference that  the  S.E.  or  S.S.E.  dip  which  reaidted  from  the  intrusion 
of  this  syenite  must  have  prevailed  anterior  to  the  de|K>sitiou  of  the 
shales  in  which  this  fragnu'ut  of  the  ignH>us  rock  is  found.  On  the 
whole,  if  we  take  the  evidence  of  the  fossils  at  Balmae, — the  differ- 
etiuc  in  the  litlujIogicAl  character  of  the  beds  here,  and  of  those  whicli 
lie  to  the  northward, — the  extent  of  flexure  wliich  characterizes  the 
former,  and  the  occtirrence  in  them  of  igneous  dikes  of  a  distinct 
nature  from  the  intrusions  which  ha>e  elevated  the  latter, — I  think 
there  is  fiifHcient  proof  of  the  later  deposition  and  contortion  of  the 
Balmae  beds.  Where  we  have  a  series  of  beds  elevated  at  a  high  angle, 
anil  stuneliuies  nearly  ap|>roaeliiiig  the  pen>endicular,  succeodod  by 
contorted  IkkIs,  wbleli  have  bi-en  much-denuded,  and  which  nUa  assume 
a  pirpendicular  position,  it  is  difficult  to  dctenniue  the  exact  point 
where  the  two  formations  come  in  c<mtact ;  but.  judging  from  the 
general  occurrence  of  the  more  unifonn  S.S.E.  dip  on  the  north  side 
*  Ediob.  New  Phil  Joum.  toL  xext.  p.  B3. 
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of  the  Big  Ross,  and  the  appearance  of  the  porjiendiculAr  beds,  which 
strike  from  the  Little  Ro3»  where  the  Balmae  bods  are  seen  at  its  »onth- 
em  extremity,  I  consider  tliia  hemUand  (Big  Ross)  as  being  formed  in 
part  of  lower  and  in  part  of  upper  silanan.  And  1  am  lei]  to  tbo 
conclusion  that  the^e  lower  silunans  offered  resistnnor  to  the  Utcml 
pressure  whicli  acted  upon  the  ujiper  eilurians,  and  that  from  this 
resiiftance  the  flexures  whicli  now  abound  amongst  the^e  Utter^  «a 
tliey  occnr  on  the  eoa«t  of  the  Parish  of  Kirkcudbright,  arc  in  a  great 
measure  owing.** 

There  is  great  difficulty  in  tracmg  out  the  connection  between  llie 
uppf^r  Silurian  beils,  a^  these  are  developed  at  Balinar,  on  the  east 
side  of  Kirkcudbright  Bay,  and  the  lower  siluriaus  which  lie  on  the 
coast  due  north  of  these  beds.  lien*  the  strata  are  only  seen  to  a 
small  extent  for  about  b  mile  northwards  from  the  jtpot  where  they 
disappear  beyond  the  Bachiug-llnu<ie  Bay.  And  from  (bis  )>aint, 
which  is  near  the  Black  Mnrrj',  to  St.  Mary's  I^le,  fben*  is  preat  am- 
fusion  in  the  direction  both  of  the  dip  and  Klrike ;  and  tu  such  an 
extent  does  this  prevail,  tliat  it  makes  the  btrata  here  expuaed  of 
little  value  so  far  as  regards  the  connection  Ix'twi^en  the  two  forma- 
tions. Beyond  this  locality  the  ^lurians  are  in  contact  with  a  por- 
tion of  the  porphyry  which  belongs  to  the  muss  occupying  a  con- 
sitlerable  area  in  tlie  adminiiig  Parish  of  Tunguelaiid  ;  io  that  on  thb 
side  the  Hay  tliere  is  little  evidence  of  tlie  relative  potttiooa  of  tKe 
upper  and  lower  silurians. 

The  bids  which  in  the  Parish  (»f  Kirkcudbright  lie  to  the  north  of 
thete  Mndstones  and  conglomerates  are  not  well  expuaed.  except  in 
the  course  of  the  Dee.  Near  the  ailjoining  Parish  of  Tonguekod 
they  are  so  much  nietamorphosetl  by  the  [H>rph\ry  of  this  latter  lo- 
cality, that  they  have  lost  their  original  eharni'ler.'  At  Coal  Dctigh, 
however,  near  Barcaple  in  tb)5  parish,  the  anthracites  make  their 
appearance  *  and  connect  these  deposits  with  the  lowest  beds  of  the 
auurians. 

"  We  have,  therefore,  in  this  portion  of  the  Stewartry,"  Mr.  Ilui- 
neas  oliaenres,  "deposits  which  represent  the  LUndeilo  flags, — coo- 
glomerates  and  sandfltones  which  may  he  regarded  as  the  repi 
tivi**  of  the  Caradoc  sandstone, — and  a  higher  scries  of  beds  { 
beds)  which  arc  equivalent  to  the  hmrr  fmrtioa  of  the  QPpvr  s^i 
and  which  hare  hitherto  been  noognixcd  in  Scotlana  only  on 
western  portion  of  the  Parish  of  Berwick,  the  coast  of  the  t^ariah  of 
Kirkcudbright,  and  ou  the  caateru  eitremity  of  tiic  Pariah  of 
Bomie.'* 

Tnr  lower  sihirian  thick-bedded  sandstone  and  cnnglomrratev  of 
the  west  side  of  the  Bay  form  the  coast  westward  from  Kallbngue 
Bay  to  Uie  Mull  of  Ra<^  keeping  the  S.S.E.  inclinatinn.  At 
Mull  Point  tbev  are  curvi'd,  and  tliesc  flexures  are  rcpratrd 
the  sides  of  Brirlgrhoiise  Bay  ;  but  the  prevailing  dip  is  S.S.K. 
same  beds  continue  along  the  coast  from  Bridgebouse  Uav  to  Hoi 
Point,  with  similar  flexures.  No  fossil  remams  have  hitherto 
procural  from  this  series. 

*  Sos  Qttsn.  Jouni.  GeoL  Soc.  vgL  fii.  p.  60. 
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4.  On  Phbudomorphol's  Crystals  o/Chloride  o^Sodium. 
By  G.  Wareing  Ormerod.  M.A„  F.G.S. 

In  a  paper  read  before  this  Society,  on  I  st  December  1 852,  by  Mr. 
StrickUiul,  on  p3eudomoq)hoii8  Crystals  of  Chloride  of  Sodium  \n 
Keupcr  Sandstone  *,  no  reference  is  made  to  prior  observations  on 
tlie  fianie  point.  In  my  paper  **  On  the  Principal  Geological  Fca- 
tnrea  of  the  Salt-field  of  Cheshire  t"  it  is  stated  that  "the  Water- 
stooe  beds  (a  subdivision  of  the  Keuper)  at  Holmes  Chapel  have  the 
same  peculiar  crystal  as  those  at  Lymm,  Preston  on  the  Hill,  and 
elsewhere  ;*'  and  in  a  note  it  is  added,  "At  this  place  the  crystals  are 
of  silicate  of  protoxide  of  iron.  This  seeming  crj'stal  is  probably 
caused  by  the  component  nintler  taking  the  places  of  scattered 
crystals  of  Chloride  of  Sodium,  the  form  of  which  both  in  Cheshire 
and  at  Slime  Road  in  Gloucestershire  they  have  taken,  exhibiting,  if 
■o,  the  lowest  traces  of  the  salt."  To  Mr.  Crace  Calvert  (Honorary 
Profetwor  of  Chemistry  at  the  Roval  ^fanche9ter  Institution)  I  was 
indebted  for  the  examiiintion  of  this  specimen^  and  to  hint  any  credit 
for  the  discovery,  as  far  as  relates  to  Cheshire,  is  due,  he  having,  on 
my  showuig  him  the  specimens,  stated  his  opinion  that  the  er^-stals 
were  Pseudomorphic  Chloride  of  Sodium.  I  had  omitted  to  ask  his 
permission  to  allow  me  to  mention  his  name  when  my  paper  was 
read,  and  it  was  therefore  not  then  given.  This  pBper  was  reaa  before 
the  Geological  Society  8th  March  1848,  when  8i)ecimens  were  ex- 
hibited and  a  discussitm  took  place,  when  Professor  Buckland  men- 
tioned many  localities  in  which  he  had  observed  this  pseudomorph, 
for  which  he  had  nut  hitherto  been  able  to  account. 

!n  July  1850  the  Government  lleports  of  the  Natural  Histoij  of 
the  Slate  of  New  York  were  sent  over  as  a  donation  to  the  Free 
Library  and  Museum  of  the  Borough  of  Salford,  and  shortly  afler- 
ward.s,  on  examining  the  geological  division  of  that  work,  I  found 
that  the  same  peculiar  crystal  had  been  observed  in  the  district  lying 
to  the  south  of  Lake  Ontario.  In  Part  .'^,  pages  102  and  IU3, 
Mr.  Ijirdner  Vaiuixem  notices  them  thus  :  "  Hopper-shaj»ed  cavities, 
Onondaga  Salt  Group.  These  fonna  and  cavities  are  of  great  im- 
portance, for  they  were  produced  by  common  salt,  no  other  common 
soluble  mineral  presenting  similar  ones.  They  are  found  in  the 
gypseous  shale  or  marl  in  its  more  solid  and  slaty  parts.**  A  drawing 
is  giveu  of  specimens  (from  Bull's  Quarry,  Town  of  Lenox,  Madison 
County)  in  which  the  pscndomorphs  re&enjble  those  foimd  in  Cheshire 
and  Gloucestershire  which  have  come  under  my  notice. 

In  Part  4,  page  127,  Mr.  James  Hall  mentions  that  similar  crystals 
were  found  in  WajTic  and  Monroe  Comities,  hut  that  he  had  rarely 
obeerred  them  in  Genesee  or  Krie  Counties,  the  most  perfect  which 
be  had  seen  being  at  Garbutt^s  Mill  on  Allen's  Creek.  Part  3  was 
published  in  1842,  and  Part  4  in  1843. 

In  making  these  observations,  I  must  not  be  understood  as  in 
any  way  attempting  to  take  from  Mr.  Strickland  the  credit  of  a  dis- 

*  Quart.  Jouni.  Geol.  Soc.  yol  ix.  p.  5. 
t  Qaul.  Joum.  Geol.  Soc  vol  W.  p.  273. 
VOL.  IX.  —  rABT  I.  o 


188  fltOCKEDINGS  or  TflK  GKOI.OGIC4L  SOCIKTY.        [Apr. 

eovery :  before  he  directed  flpecial  notiee  to  it,  the  niAtter  wm  onlj 
incidentallr  mentioned,  and  he  wu  doubtless  quite  u  murh  untware 
that  it  had  been  noticed  before,  aa  ProfcMor  Culvert  or  raysrlf  were; 
my  object  has  been  to  ilireet  attention  to  this  matter  as  Miowing  the 
great  extent  of  country  in  which  this  singtdar  crrstnl  is  found.  The 
obsenatious  of  Mr.  Strickland  and  myself  show  that  it  is  fuood  in 
the  Keujjcr  Sandstone  through  a  considerable  portion  of  Gloueetlcr- 
ahire,  and  I  have  noticed  its  frfquent  occurrvnce  iu  Cheshire ;  Pro- 
fessor Phiili|)s  has  found  it  iu  Worcestershire,  and  Dr.  IVrcr  id 
Nottinghamshire.  The  obserrations  of  Messrs.  A'anutem  and  Hall 
show  (lie  existence  of  a  similar  pseudomorph  in  North  Americ*,  in 
the  district  to  the  south  of  Lake  Ontario,  extending  from  EneCountj 
ihrougli  (icnesee,  Monroe,  and  AVavne  to  Madison  County.  Theri 
however,  these  crystals  are  found  }n  the  Onondaga  Salt  Group,  hf* 
longing  to  the  Up[>er  Silurian  Division. 

iVo/e  on  the  oceurrenee  o/^tmUar  Cr^MtsU,     By  W.  W.  Smytb, 
Esq,,  F.G.S. 

The  presence  of  pseudoniorphous  crystals,  aimilar  to  the  aliorr- 
mentioiied,  in  sevt*ral  divisions  of  (he  Trias,  lias  long  attraiied  noCkc 
on  the  Continent,  and  has  betMi  detected  at  very  numeroua  poiartB 
scattered  over  a  large  pn)i»ortion  of  Northern  Iterroanv.  In  Lmnh 
hard  and  Broun's  Jourual  fur  1S47,  Gutberlet  has  devoted  an  rta- 
boratf  pajK'r  to  the  description  and  geological  discussion  of  tho« 
more  particularlv  which  occur  in  be<ls  of  variegated  marU  becwcn 
the  Bunter  San^^tein  and  the  Muschelkalk.  Thrr  have  also  beta 
deacribed  bv  Dr.  Dunker  aa  occurring  in  the  Wealdrn  of  (jrmuuiy ; 
by  Braun,  in  the  marl-sUte  of  the  Zt^chsteui  near  Frankrnl>rrg  ;  anil 
by  othersy  in  the  trrtiaries  of  Austria  and  of  the  South  of  Fnuicr. 

In  all  these  diflVrent  U>calities  the  "  hop|ier-shaped  "  crv»tals  (or 
cubes  wit))  hnppcr-shniH-d  iuipressious)  are  the  most  frequt^iit,  aii4 
are  the  «ame  forms  of  salt  which  are  produced  by  gradual  rvapontioQ, 
whether  ui  salt-pans  or  on  a  sea-shore.  The  matcriala  of  which  Hum 
pseudomorphs  are  constituted  vary  with  the  compoaition  of  tlM  9dwr 
cent  rocks,  and  arc,  in  differeut  localities,  marlv  liiiMatoDt,  doknudt 
marl,  gypstuni  qnartz  (more  or  less  purp),  sandstooM  qf  many  kiadk 
vuci,  aad  brown  tpar,  the  last  two  ot>en  dispoard  only  rtmod  Um 
edges.  In  the  firM-mentioned  paper,  and  in  some  bv  Hau^cmann  and 
Nuggerath  on  the  same  subject,  will  be  found  much  valuahlr  and 
•tiggestivi*  matter  connected  with  both  the  <'h^mir«l  and  fl^'^ffr^ 
ftipect  of  the  subject. 
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the  Salt  Range  o/lkifVvsjAvn.  By  Dr.  Andrew  Fleming, 
E.I.C.  Assist.  Surg.  -Ith  Puiijaub  Cavalry.  [Jhstract  from 
Letters*  addressed  to  Sir  R.  L  Murchison,'  F.R.S.,  F.G.S.] 

[Retd  April  7, 1852t.] 


Introductory  Observations  Itt/  Sir  R.  I.  Murchison. — The  conquest 
of  the  Upper  Punjnuh  haA  opi*ncd  out  to  us  the  means  of  becoming 
better  acquainted  with  the  true  geolo^cal  succession  of  the  sediment- 
ary strata  of  tlie  peninsula  of  Hiudostan.  Already  through  the 
writings  of  Major  Vicary,  who  acquired  the  greater  part  of  his  know- 
ledge as  a  soldier  employed  in  active  warfare,  we  were  instructed  as 
to  the  vast  extent  of  those  nummulitic  hmestones  which  1  have 
classed  as  Eocene  or  older  tertiary  J,  as  well  as  of  the  younger  ter- 
tiary and  bone  deposits  which  overlie  them^.  Major  Grant  and 
others  have  described  secondary  rocks  chiefly  of  the  age  of  the  Ox- 
ford oolite ;  and  cretaceous  deposits  occur  at  Pondicherry  ;  but  the 
author  of  the  letters  I  now  communicate  to  the  Society  has  proved  the 


*  The  1st  Letter,  dat«<l,  Camp,  Mnrrce  Hill  Station.  viS  Rawal  Pindee ,  Panjaub, 
May  29,  1851 ;  the  2nd.  Kiitta,  Salt  Range,  30  miles  W.  of  Find  Dailun  Khan, 
January  16,  1852;  and  the  3rd  L«tt«r  (received,  toother  with  a  rolleclion  of 
fossitft  and  roek-specimens,  eince  the  6rst  two  lettcra  were  read  befure  the  Societv), 
dated,  Camp.  Find  Dadan  Khan.  March  30.  1852). 

»t  For  the  other  papers  read  at  this  evening's  Meeting,  see  Quart.  Journ.  Geol. 
Soc.  vol.  viii.  p.  226. 
t  See  Quart.  Joum.  Geol.  Sor.  vol.  v.  p.  303.    The  work  by  M.  d'Archiac  on 
the  Nummulitic  Formation  of  India,  just  publithed,  gives  a  full  description  of  the 
various  forms  of  Indian  Nummulites  and  a  notice  of  their  aasociated  shells,  &c. 
^m        {  See  also  .Major  Vicary's  paper  on  the  Subatfaoo  Range,  ntpra,  p.  70. 
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cxifltencc  of  true  palaeoeoic  rocka*  in  HindostAn  proper  to  the 
of  the  Himalaya  mountains ;  and,  in  doing  so,  indicates,  that  _ 
masses  of  the  Salt  of  the  Punjaub  occur  in  depoaita  of  the  agt  of 
our  Old  Red  Sandstone  (Devonian) 

In  his  first  letter,  dated  from  the  Murrcc  Hill,  29th  May,  1851, 
the  author  mistnisted  the  evidence  on  this  last  point,  although  it  was 
clearly  placed  before  him ;  being  then  unaware  that  iialt  maa^^  occunvd 
in  any  formations  of  higher  antiquity  than  the  *  New  Red  *  or  *  Triaa.* 
In  reply  I  einUinetl  lu  him,  that  in  this  respect  the  salt  of  the  I^HI^ 

i'aub  occupied  precisely  the   same  poeitioa  as  the  Russian 
Jvonia,  and  that  in  other  countries  tliat  mineral  wax  found 
with  formations  of  nearly  every  age  from  the  oldest  to  the  yoi 
[The  second  letter  is  in  reply  to  my  etpUnation.] 

With  regard  to  the  pafieoKoic  limestone  described  in  Dr.  ? 
Fleming^s  Letters  (the  No.  5  of  his  section),  1  liave  to  remiud  the 
Society  that  a  scries  of  its  fossils  were  sent  home  tu  hia  &tiier  Ibe 
Rev.  i)r.  Fleming  in  IS^S,  and  exhibited  at  the  Meeting  of  th> 
British  .\s»(x.'iation  at  Etlinburgh.  The  following  cpcciea 
acquently  identified  by  M.  de  VcmeuiLand  Mr.  Dandaoo 

Productus  Cora.  D'Orb,  a  vpeciea  known  in  Pieru  and  Sfiifii- 
bergcn,  as  well  as  very  generally  on  the  continent  of  Enropr, 
even  southwards  to  the  Sierra  Morena,  where  it  vraadetectnl 
by  M.  de  Vemeuil. 

Productus  costatus,  Sovs. 

Productus  Flemingii,  So^c,   5>  WeO-Vnown  Carboniirrona 

Orthis  crenwtria!  PhiU. 

Terchratula  Koyasii,  V  KreilU,  of  America  and  Belgium 

Terrl)mtula  crispntn  ?  Sote. 

And  several  new  species  of  Terebrahtta^  &c. 

In  an  introductory  notice  to  Major  Vicnry's  palter  on  the  Gedogy 
of  tbe  lTp|»er  Punjaub,  read  Wfore  the  Society  in  I^wemlirr  IS50^, 
I  brieflv  referred!  to  Dr.  A.  Fleming's  dLsciivcry  of  these  foaails,  in 
connection  with  tbe  rcitearches  by  Dr.  Falconer  and  Majur  Vicary  oo 
the  palsBOioic  rocks  of  Northern  India. 

The  9e«oDd  letter  of  the  author,  dated  16th  January.  \Hi2^  ftno 
Kutta,  in  the  Salt  lUnge.  sustains  the  chief  views  |iotnted  out  in  thr 
first  letter  with  some  explanations.  The  principal  feature  of  interrat 
which  is  added  is  the  cxprtaakm  of  the  author^s  belief,  tlrnwn  frcni 
physical  pliienomena,  that  the  chief  saliferous  masses  have  baan  pi«- 
duc<*<l  by  eruptive  agencies.  This  opiuioD  must  be  Um  inorc  «ntllled 
to  our  coiisidrnition,  u  it  is  manifestly  the  result  of  obseryatioci  ia 
field,  and  not  derived  from  a  desire  to  follow  the  theorica  of 
author;  Dr.  A.  Fleming  being  unaware  (rrnKwed  at  h«  ia  from 


} 


Sandsioiw  sad  Cartioaitooi  lodm  of  China  Pwmjm  la  tkt  N.E. 
Mribsd  as  laek  by  l>r.  UtMlaad,  kaw  proved  to  be  oUcc  Tettiafy  I 
iirmu :  all  ihs  eoal  ot  tb9  Rgioa  belweea  Ajasn  aad  the  Ptaiiu  ot  SytlHl 
iiitMirrli.ist*  to  lIWi 
t  5w  q«art.  Joan.  CeoL  Soc.  toL  vil  jk  59. 
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scientific  works)  that  some  distinguUhed  geologidU  have  eutert&ined 
a  nmilar  opiiiiou. 

In  order  to  do  some  justice  to  the  able  researches  of  my  young 
friend,  I  have  sketched  out  a  rough  geological  map  of  the  Upper 
Punjaub,  adding  a  few  names  to  those  ri(^^  whicli}  traversed  by 
the  Jelum  and  the  Indus,  have  not  yet  fouind  their  way  into  any 
(lublished  map. 


Fig.  1 . — SAeich  Map  of  the  Salt  Rantje  and  a  part  of  the  Punjauh, 

(Scale  80  mila  to  1  inch.) 


Younitvr  lertiArjr  unilttoiiai, 
ouLrh,  &c. 


Nummalltk  lioMattme. 


Pnxlnctus  Umntane. 
Salifotftu  nufb,  saadatonei.  Ac. 


Id  calUng  attention  to  this  map,  I  would  now  simply  remark  that 
the  Salt  Itjinge,  varying  from  2000  to  5000  feet  above  tlie  sea,  may 
lie  considered  as  tlie  first  great  step  in  ascending  from  the  plains  of 
the  Lower  Punjauh.  The  Mnrree  and  Mooshpoora  Hills  torm  the 
second  and  third  ledges,  the  one  rising  to  about  TOOO,  and  the  other 
to  near  10,000  feet.  Further  north,  and  parallel  to  them,  is  the 
major  axis  of  the  great  Valley  of  Cashmeer,  and  Bnally  the  last  grand 
parallel — the  mighty  Himalaya. 
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The  upcftst  of  tbc  p&lzeoioic  formations  lu  the  lowest  or  MOllicfB- 
most  of  these  ridges  coustitutes  the  chief  uitemt  uf  this  eommimi- 
cation,  and  leads  us  to  hope  how,  with  an  exteosiun  of  surve^B,  other 
palecoEoic  zones  mar  be  found  besides  those  in  the  higher  nsiprt  in 
which  Capt.  Stracbey  has  already  deTelo|>ed  true  SDurian  rocks*. 
In  the  meantime^  we  find,  throuj^h  the  labours  of  independent  ob- 
servers, that,  however  dismembered  and  separated,  Sihiriaxi,  Dcvoniaiu 
and  Carboniferous  rocks  of  Europe  and  America  exJiibil  their  rrprr- 
sentatives  in  the  Himalaya  Mountains,  and  thence  extending  into 
Hindofitan. 

Another  great  geological  feature  is  brought  out  by  these  rtaearcKit, 
iu  the  eridence  that  the  palieozoic  rocks  of  the  Salt  Range  haw  bcrn 
upheaved  posterior  to  the  well-knoAKn  tertiary  bone-beds  of  Noithrm 
India.  Heuce  there  is  every  reason  to  believe  that  in  the  East  as  wtQ 
as  iu  Europe,  some  of  the  mightiest  dislocations,  like  those  of  tbc 
Alps,  Apeiinini's,  and  Pyrenees,  have  taken  place  after  the  fonnalioo 
of  depoait)  charged  with  the  spoils  of  the  largest  (iuadnii*cds. 

[K.  1.  M.] 


I 


The  Salt  Rakge,  in  the  Northern  Punjaub,  consists  of  a  aerin 
of  stratified  rocks,  having  a  general  E.  and  W.  strike,  and  dipping  t4i 
the  North  at  angles  var)-ing  from  35"^  to  iiO^,  The  dirrclion,  how- 
ever, of  the  dip.  as  must  be  tlte  case  in  all  mountain  chaiua,  is 
irregular.  Although  the  strata  forming  the  Range  present  auch  • 
high  general  iucliuatiou,  yet  no  intrusive  rock  has  vrt  been  mM 
with  bv  the  author  of  this  oonimunication,  who  baa  bccQ  VDBIfvd 
under  Goveniroeut  for  some  yrars  in  carr^-ing  on  rcanrchai,  diMy 
OD  the  south  side  of  the  Rangr,  with  a  view  to  developc  the  Tmurral 
resources  of  the  Punjaub. 

The  subjoined  diagram.  Fig.  2,  exhibits  the  general  structurt  o< 
tlie  Salt  Raiigef. 


Fig.  2. — Diagram  tAottinff  the  tftneral  srrhon  *V.  ^  S. 
Soft  R^tnfft^  Sorthrm  Punjaub, 


Me 


.<4l^. 


4     * 


Tht  flgum  ia  tli« 
roin|MMiDg  thf* 


have  r«fereoe«  to  tbc  ftiUowiag  tat  o#  ttie 


•  %t9  Quart.  Joorn.  C«4.  Soc  toI.  viL  p.  292,  Ac. 

t  For  Krp«>nt  (Kvolo^ksJ.  miiirrakkfteal,  Ar.^  on  the  S«li  Rufr.  by  Dr.  A. 
n*minK.  m-c  CJcutla  Jounul  <d  the  Atoiic  Soctetj  of  Uengal,  IH4fMl9,  Ml  &»ii 
aad  STiii. 
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The  priiiripal  strata,  in  ascending  order, 

1 .  Gypseous  red  marl  with  rock-salt. 

2.  Red  sandstone,  with  claySj  ^ts,  and  conglomerates. 

3.  Bluish  shales  and  greenish  micaceous  sandstone.     Indifltinct 

Tegetable  impressions.     400  feet  thick. 

4.  Variegated  sandstone  and  variegated  shales.     Cupriferous  no- 

dules.    IjO  to  200  feet  thick. 

5.  Limestone,  with  chert.   ProductM^  &c.   200  to  300  feet  thick. 

6.  Sandstone,   bitumiuous  and   pyritous  shales   and  limestones. 

Lignite.  Ferns. 

7.  Bituminous  shales^  blue  clays  with  septaria,  and  lignite. 

8.  White  Limestone.     Aheoiinat  &c. 

9.  Nummutitie  limestone,  with  tlint.     NummuUtea,  &c.    ^00  to 

400  feet  thick. 
10.  Sofl  sandstone,  marls,  and  red  clays.     Mammaliau  bones. 

The  following  Table  is  compiled  from  Dr.  A.  Fleming's  collection 
of  organic  remains,  sent  to  England  since  Lie  6rst  two  letters  were 
read  before  the  Society,  and  the  lists  of  fossils  in  his  letters. 

BeUmgmg  to  So.  h  of  the  Section  : — 
Productiu  LJmeatonc,  Mooukhail*  Athjrris  Roys&ii.  VEv. 

Terehr&tulic  (Kliynclionellft,  &&). 


Echinodermata. 

Spirifer,  ii,  »p. 

StrDphomena.  n.  sp. 

Rctepura  fasluosa  ?,  Dt  Km. 

Lithodendron  (Sabbee?). 

Subbee, 

Encriniies. 

Tl 

OrthoceratiCe  ? 

Cbederoo. 

Fish  bone  aiid  teeth  (Hclodui,  Orodus,  &c.) 

Upper  bcda  of  the  lower  prodaclui-Ume- 

atone. 

^, 

Ccratitcs. 

„ 

Bctlcrophon  hiulciu,  Sovf,    (Cotrae  calca- 

reous shale) 

„ 

Spirifer,  allied  to  Sp.  liaeatua,  Sow. 

VurcUa, 

ruh-lxiue.    Upper  bed  of  lower  productua- 

limcstone. 

tl 

NautiluK,  like  N.  tuberculatus,  St/w, 

tl 

rj:nti::Tr}co^-"i»e"~e. 

II 

fieUeropbon.                              .. 

,, 

Ceratites. 

It 

Cardinia. 

Coane 

ft 

Produrtua. 

"Uoiestone. 

Strophomftna,  like  S.  creniitria. 

„ 

Dentalium  *  ingcas,  De  Kon.     -^ 

Kalir  Kotc 

Ceratitcs. 

„ 

Productus  Cora,  l/Or^. 

,, 

Ilumboldtii.  D'Orb. 

„ 

coftUlUb,  Sow. 

tt 

Spirifer  ? 

It 

Encrinites. 

*  Id  the  author's  earb'er  nutee  on  the  Salt  Range,  the  obscure  casts  and  firag- 
menla  of  this  fossil  were  referred  to  provisionally  as  Belemuitcs. 


194 


l*ROCEEOINGS  OP  THK  GEOLOGICAL  BOCim'. 


iBChniUl  white  limestone,  Nnlle.  DentaJiiim  htgens,  Ih  Ktm. 

„  t,  „  EDcrinitM. 

Ceniite  flag  UxDCatoDe,      ?  Orthocentilc  tnd  CenttlM. 


Kftlftbagfa. 
Green  Moiktoiic.  Kalahigfa, 


Belonging  in  So*.  6  and  1  of  the  Section  {Jwnuaie  ?) :  — 
Sanily  sbalcs,        &loo««kluU,        Peaiplcrit.    Lignite  (cmufaoui  wood). 

Lignite  (ooniferotiB  wood  ?). 
Beieiiuiitci*,  2  or  5  ipeciea 
Aniinonites,  ftlli^H  to  A.  Heneyi,  Stm> 
Gi7ph«a  or  Biogyn. 
Afttut«. 
r  ChuUlec  Puft,  1  Pcctcn  ind  Ten:bntab  ($kjmdkmdUy,  lik« 
I  W.  of  Indus.   J     T.  tetrvcdn,  Som. 


Kothee. 


Limestone, 


No.  8.  Alveolini] 


MooMkh&U, 


Sturk  teeth. 

Neritiu? 

BduAodsruiU. 

AItcoUm. 


S'c 


No.  9.  Ndtnmulite 
Umertoncf. 


^  M  Nrritini  ? 

^  „  Prctcn. 

„  „  Ecliinmlmniti. 

M  „  NiuamuUtet. 

All  the  Ih-iIs,  from  the  rrd  sandstone  to  thr  uppemiofft 
tppeftr  to  be  cuufuruiablf.  but  tbrrv  U  coiisidi-niblr  rnnftninn 
disttirbanct'  accompanying  the  salt-marl.     The  coofonnabilitT  off 
whole  series  u  nmch  raon'  apparent  in  the  eftsteni  jiart  of  the  ~ 
where  the  tmlt-marl  is  h-w  developed. 

The  lowest  observable  rock  iu  the  Salt  iUiige  is  «  vast  drpodt  of 
aum,  gjrpMOUft  red  marl,  and  rock-salt  J  (No.  I),   whieh  mar 

detcnbed  as  a  red  gypseous  clav  containine  hroken-up  »tTati6c<l 
of  gypsum  aiid  salt.  Above  tnis  is  a  thick  depaut  of  red  sand- 
stone (No.  2),  iu  lower  beds  being  achistotie,  and,  near  the  salt^ 
alternating  witli  dark  red  clays.  The  sandstone  fretjurutly  caotaius 
bands  of  grit  and  ecmglumrnitr.  chiefly  of  soiall  boulikrB  of 
raetanioqihic  rocks.  It  is  of  little  thickness  towmrda  the  ludtiSt  but  il 
increases  in  force  to  the  eaatward.  and  in  some  pUccs  it  is  not  IcH 
than  4(>0  feet  thick.  Above  the  sanilatone  is  a  small  serin  of 
coarse,  bluish,  arenaceous  shales  and  micaceoos  ludstone  (No.  3), 
tinged  green  with  chlorite,  and  ot\cn  prceentng  cnhonaceous,  but 

*  Tb«  B«l«aitt)t««  sad  Aunonitet  of  whkh  Dr.  A.  FtaMiBg  Im»  Mat  tMfimtm 
an  **  (Hfonluui  **  fomu ;  i.e.td  the  suae  fonoatiea  of  Oolite  or  Jon  as  »  kaonni 
io  RuNia,  Cutrh.  anti  the  lltmaUya. 

t  See  also  M.  D'Aichiac't  Dcicrip.  Aa.  ttm.  dn  Graopo  NasLds  liade.  p.  171. 

t  At  KMiw  plaeM  BuiK*  of  red  taadstoac  and  coagWMecate  aypesr  ai  tl»  faot 
oftheMNrthcmlaakof  the  Salt  RaBgs,biic  Ihett  an  aol  farferior  to  tiMiabi 
mana  (as  st  flm  tight  they  •otneitaDCa  appear  to  he,  sad  ii 
■sawftied  lo  he  In  I>r.  nemiflf*!  fni  leiser  sad  ia  Us  Ksven 
hut  tre  dcnngrd  >iM>  end  out  of  their  plaOS. 


Bsfinm  rrfmcdia 
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most  indistiDct,  vegetable  impressions.  Above  tbis,  aiid  often  in 
alternating  beds  of  various  thirkness,  is  a  light -coloured  calcareous 
sandstone,  weathering  to  a  fawn-colour.  The  thickness  of  Nos.  2 
and  3  taken  together  may  he  on  an  average  abont  400  feet.  Above 
this  occurs  a  variegated  dark  red  sandstonr,  altemuting  itith  red, 
green,  and  purple  shales,  from  150  to  200  teet  thick  (No.  4). 
Concretionary  nodules  of  copper-glance  have  been  found  in  these 
shales,  but  no  vein  of  ore  has  yet  been  discovered,  and  the  concre- 
tionary nodules  occur  in  greatest  qiiantity  in  the  clay  formed  from 
the  disintegration  of  the  shales.  Resting  on  the  shales  (at  Moosa- 
khail,  south  side  of  the  Salt  Range,  twenty -eight  miles  E.  of  Kalahagh) 
is  a  very  hard  splintery  limestone  (No.  5),  containing  irregular  masses 
of  honistone  or  flint.  Its  lower  part  is  indistinctlv  stratitied  and  is 
much  fissured ;  but  the  upper  part  of  the  deposit  is  more  distinctly 
stratified.  This  limestone  varies  from  a  dirty  white  semicrystalline 
appeanuiee  to  a  steel-grey  colour,  and  some  of  the  Ijeds  are  black 
and  argillaceous.  It  has  frequently  an  oolitic  structure;  it  is 
generally  foetid  on  being  bnnsed ;  and  the  specimens  examined 
afforded  no  magnesia.  At  Moosakhail  this  rock  is  200  or  .'JOO  fe*'t 
thick.  Productiy  Spiriferi,  Terebratufre,  Echinodermata  (fragments 
of  a  large  Cidanul),  Corals,  &c.,  abound*.  Encrinitcs  are  scarce  in 
this  locality,  but  some  fifteen  miles  further  east  they  are  abundant 
and  large.  This  pala^oKoic  limestone,  resi'mbUng  in  its  fossils  the 
Carboniferous  limestone  of  Knrojw,  has  little  of  the  appearance  of 
the  regular  Mountain-lime&tone  of  North  Britain  (of  Fifeshire  for 
eTam])lc)  ;  and  in  the  shales  and  sandstones  above  and  helow  it 
nothing  like  Sigilfaria  and  other  Coal-plants  have  been  met  with. 
The  Produclus-limcstone  first  appears  in  the  Sidt  Range  about  tliirty 
miles  west  of  Find  Dadun  Khan,  gradually  mcreasing  in  thickness  to 
the  westward,  whilst  the  beds  below  it  diminish  and  become  less 
distinct.  Above  this  fossiliferous  limestone  is  a  series  of  soft  yel- 
lowish or  brown  sandstone,  generally  calcareous,  bituminous  shales, 
loaded  with  ]>yritr8,  and  argillaceoxis  thin-bedded  limestones  (No.  6). 
Flat  masses  of  lignite  (conil'erous  wood)  occur  ui  the  sandstones  and 
shales,  and  iu  a  soft  argillaceous  sandstone  Dr.  A.  Fleming  obtained 
a  Fera.  The  lignite  iu  many  places  is  converted  into  coke  by 
the  heat  evolved  during  the  spontaneous  decomposition  of  the  iron- 
pyrites  in  the  slialcs.  From  these  shales  chalybeate  and  sulphureous 
springs  issue,  many  of  the  latter  being  tepid.  One  of  these  indicated  a 
trmperature  of  96  Fahr.,  that  of  the  air  being  69'^'.  Its  water  gave  a 
dense  black  precipitate  with  a  solution  of  acetate  of  lead  ;  and  it  depo- 
sited  on  the  rocks  over  which  it  flowed  a  crust  of  sulphur.  The  author 
observes  tliat  some  few  fosjiil  shells  occur  in  series  No.  6,  and  that 
he  considers  it  probable  that  it  is,  for  perhaps  the  greater  part,  of 


*  In  1841  Dr.  M'.  Jameson  visited  Xhf  Salt  Range  and  KaUbagh,  and  an 
account  of  bis  gcolo^cal  invnstigations  appears  in  the  Journal  of  the  Atiatic 
Sodcty  of  Oen(^al,  N.S.  vol.  lii.  p.  204,  where  it  will  he  seen  that  Dr.  Jameson  alM> 
obftcned  the  occurrence  of  Produclim  ond  Spirtfer  in  Ume&tone,  which,  bowerer, 
he  conudercd  to  tie  Mvk  the  Hue k- salt. 
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ftohwater  or  estuaxiDe  origin.  The  upper  argiUarcous  \m 
pass  by  insensible  ttegrces  into  alternating  strata  of  bituniinutu 
Line  clays  with  septaria,  an<l  iteams  of  lignite  (No.  7).  The  Unte 
scams  artf  of  irregular  thickness,  iu  some  yiiacn  beiug  it  (rtt  toiokt 
while  100  yards  dbtaiit  on  either  ^itje  they  degenerate  into  mm 
films  among  bituniinoiia  shales.  Although  the  liguit«  geoerally 
preaentd  the  cbarat'tera  of  brown  coal,  it  is  in  many  pUce«  bi^bfy 
bituminous  and  has  the  aspect  of  ancient  coal. 

Superior  to  the  lignite  is  a  white  concretionary  limestonp  (No.  b), 
which  has  frequently  an  oolitic  structure,  lis  tuvrer  Ktnta  arc  oArti 
u  white  as  chalk,  and  have  the  surface  coren-d  by  a  niafnesiaii  riBc^ 
resccnce.  Thi.i  limestone  abounds  in  many  places  with  spherical 
Aheotinat  and  in  its  softer  parts  the  author  has  obtained  two  Shark- 
teeth,  three  or  four  Echinodcnns,  a  AVn/ina  ?,  and  M*veral  otbcr 
marine  shells.  The  concretionary  limestone  becomea  in  its  upper 
])art  more  and  more  compact,  and  passes  into  a  aplintfnr  bBMMOM 
(No.  9),  of  a  dirty  white  colour,  with  larers  of  bUdk  iait»  mA 
aboimding  in  XummuliUt,  in  some  place**  being  entirrlr  conrpoard 
of  these  organisms.  This  is  the  highest  rock  of  the  Salt  liangv*,  the 
lop  of  which  on  an  average  is  about  2000  feet  abore  the  sra-lrTrl, 
and  about  1500  feet  above  the  plain  at  Pind  Dadun  Khan.  The 
limestone  on  its  wrathered  surfaces  lias  a  white  chalky  appear- 
ance in  the  distance,  and  fonns  precipices,  on  the  nouth  kide  uf  ibc 
Salt  liange,  in  some  pUtcs  300  or  400  feet  high.  It  abottndi  witb 
yumwulites  aud  marine  shells,  vu.  Conyt,  TerebfUum,  CerilAucBt, 
Neritina  ?,  &c.  Two  or  three  species  of  Echinodernis  also  arv  fuumL 
The  nummulitie  limestone  forms  (he  northern  side  uf  the  SaIi 
Bange,  to  near  its  base,  where  on  it  are  se«a  reposmg  a  iehe*  cf 
more  recent  iucoherent  calcareotu  sandstoDn.  marls,  and  red  dUp 
(No.  10),  which  in  the  author^s  Report  to  Goreniment  in  June 
1848,  be  referred  to  as  being  younger  than  the  nummuHtr- 
limestone  and  of  the  tertiary  age,  aud  described  as  tUnking  the 
Salt  Range  and  dipping  under  the  table-laud  brtwren  the  Salt 
Range  and  Ilayara  (north  of  the  Peshawur  Rtiad,  ttetwren  Rotas 
and  Attock),  aud  bounded  to  the  west  bv  the  Indus.  These 
sandstones  are  the  aanie  nA  Major  Vieary  oeacribrd  in  his  pasirr 
published  mAer  the  battle  of  Goojerat  in  lH49t-  The  straU  fonniag 
the  Salt  Range  pro;>er  apjK'ar  to  have  been  upheaved  8ubaec|ueBtljr  lo 
the  deitcsition  of  these  younger  tertiary  sands,  &c.,  as  along  the  tmtfc 
side  o\  the  Salt  Range  they  lie  conformably  on  the  ounmntilie 
limestone,  and  are  seen  encircling  the  base  of  Mount  Tccla»  nnr 
Jelum  (the  most  easterly  point  of  the  Salt  Range),  and  antll«  ia 
Dcvly  per|>endi(Mtlar  strata,  rt*5ting  on  the  up-ti)teil  strata  lufBliag 
the  scarpcfl  snutliem  ude  of  the  Salt  Range  at  JelaJ[iour«  tb«  oUer 
rocks  having  l>reu  rvidenlly  forced  up  through  them.  Fmm  thrncr 
thcv  stn-lch  across  the  Jelum  in  nearly  horixoutal  strata,  ami  fona 
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*  One  of  iu  highest  nd^.  \loant  SiheMff,  is  by  haroau>tiic  m< 
led  above  the  sea. 
t  Sm  Qttift.  Joura.  GeoL  Soc^  vol  «u.  ^  38  «r  sef. 


iLe  Piibbee  Hills  on  which  the  Seikh  army  eacampeil  after  the 
battle  of  ('hillianwala.  Dr.  A.  Flf^ming  does  not  agne  with 
Major  Vicary  in  regarding  the  Find  Dadun  Khan  salt  as  belonging 
to  these  tertiary  sands,  &c.  i  though  he  tliinks  it  probable  that  the 
Tran»-Indvis  salt  is  found  in  some  similar  strata.  Indeed,  the  au- 
thor feels  atisured  that  the  salt-deposits  of  the  Punjaub  Salt 
Itange*  hare  nothing  whatever  to  do  with  the  tertiary  strata  between 
Rotaa  and  the  Indus,  descrilwd  by  Major  Vicary,  and  in  which 
Major  Vicary  found  abundance  of  fossil  bones.  The  quantity  of 
calcareous  tufa  spread  in  irregular  deposits  over  tlie  surface  of  the 
low  hills  formed  of  thew*  tertiary  sands  is  very  remarkable.  Dr.  A. 
Fleniing  has  not  found  in  them  any  fossil  shells,  but  only  tlie  mid- 
rib of  the  leaf  of  a  Palm,  and  bite  of  lignite,  probably  the  remaiua  of 
some  coniferous  tree. 

These  tertiarics  Dr.  A,  Fleming  considers  to  be  probably  identical 
with  the  ossiferous  beds  of  tlie  Siualiks,  as  they  abound  with  frag- 
mentary manmniUan  bones,  which  ar<'  c;hieflv  confined  to  argillftce*)us 
grits.  The  author  obtaine<l  a  very  large  bone  in  a  similar  grit  in 
sandstones  which  flank  the  Peer  Punjal  Uange,  fully  fiOOU  feet  above 
the  sea. 

The  thickness  of  these  younger  tertiaries  is  very  great,  as  is  their 
extent  likewise.  They  form  a  continuous  sheet  from  Jelum  up  to 
Rawal  Pindee,  north  of  the  Salt  Range,  and  from  Rawal  Pindee  up 
to  Ooree  on  the  Cashmeer  River,  where  the  author  has  seen  them 
in  connection  with  a  highly  quartzose  mica-slate,  which  forms  the 
central  portion  of  the  Peer  Punjal.  In  a  westerly  direction  they 
extend  up  to  Cabul  and  all  along  the  Indus  below  Kalabagh. 


M'"ith  regard  to  the  probable  origin  of  the  Salt-marl,  the  author 
says, — "  I  am  inclined  to  consider  the  saliferons  rocks  in  the  Salt 
Range  of  the  Punjaub  as  being  of  an  eruptive  character — 1.  Be- 
cause it  presents  no  traces,  or  at  most  such  as  arc  ver^'  imperfect, 
of  stratilication.  2.  Because  it  contains  angular  masses  of  other 
rocks  of  the  Salt  Range.  3.  Because  the  gvpsum  and  salt  are 
for  the  most  part  found  in  large  and  small  nia^tscd  at  irregular 
depths  in  the  marl,  being  eWdently  portions  of  what  originally  has 
been  a  regular  bed.  4.  The  gjpsum  is  in  some  cases  reduced  to  a 
white  powdery  rock,  as  if  it  were  burned,  and  in  and  on  the  surface 
of  the  marl  arc  formed  fragments  of  a  trapj^an  rock,  sometimes 
containing  nests  of  talc,  which  I  believe  to  be  altered  sandstone  or 
clay.  This  trappean  rock  I  haie  found  nowhere  in  a  dyke  or  bed, 
only  in  fragments  in  the  marl,  or  in  small  detached  lumps  on  its 
lurface.  it.  The  red  sandstone  near  the  salt-marl  is  very  much 
rent  and  broken,  and  where  the  salt-marl  croj)s  out  there  is  a  most 
extraordinary  disturbance  in  the  strata  superior  to  it.  It  very  often 
appears  in  valleys,  Blling  these  up,  in  a  manner,  while  the  strata  dip 
from  either  side,  thus  (see  fig.  3) : 

*  Now  yielding  (May  1851)  government  U  lact  of  rupcet  (XUO.OOO)  au- 
nuilly. 
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Fig.  3. — Diaffram  $howing  ike  antieHnal  arrangrmeni  of  the  $«//• 
rockM  and  the  Strata  lying  above  tAem, 


1.  ayi-Bwri. 

1.  J  ft  I.  Shala  and  Mintoaaai 


"  The  salt-rock  seems  to  me,  obserres  the  author.  tr>  be  a  breeds, 
oemeiited  l)y  a  gypseous  niHiter.  It  U  \rry  tough,  and  weathen  ill  a 
most  angular,  rugged  manner.  The  incluUt^  maMCi  of  gypfom  ■» 
s<nnetimi-s  m-imi  bent  and  twisted  in  n  most  cxtreonlinarr  way.  At  aoe 
or  twoof  the  salt-mines*  the  salt  appears  to  be  in  a  hrd  of  great  thick- 
ness, but  fi^isured  and  crackrf],  the  fisstLrei  being  filled  up  with  nwi\. 
The  ereatep  number,  howcrcr,  of  the  minea  are  routined  to  huge 
detHciuHl  nniMses  of  salt,  wliirh  sometimes  present  horizontal,  aome- 
tirnt^  vertical,  lines  of  strntificJition,  depending  on  their  positioti  at 
the  time  they  were  fiiM]  in  the  consolidating  gyparauM  paste,** 


Wliilsl  at  Kalnbagh.  in  February  IN51,  Dr.  A.  Flemiag  examined, 
for  a  distance  of  at  lea^t  twelve  miles^  the  range  uf  hills  which  run 
aoutbwardly  along  ihf  we»t  bank  of  the  Indiui,  and  found  there  the 
aazne  PriMiuctus-luuestoue  as  at  Moufakhail,  resting  on  a  thin  bed  uf 
red  sandstone  and  red  salt-marl,  which  just  crops  out  here  uid  there. 
This  range  t>cems  idonlical  in  structure  with  the  Salt  Range,  and  is 
flanked  ou  the  western  side  bv  the  same  succession  of  moobcrait 
ratcareoua  sandstone,  clays,  and  marls  as  before  notioed  to  the  north 
of  the  Salt  Range.  Tu  the  Luest  ma|fcs  this  ransr  is  wrll-marked 
belwcfii  Esnkhail  and  Kalaboj?h,  and  doubtless  llir  SAtiiUtnnn  dip 
uudcr  thf  plain  o(  Kiinnixi  to  ri<4c  agnin  and  abut  un  the  Terce  hills. 
In  his  Irtior,  ibitrd  March  IS.'iJ,  Or.  A.  Fleming  obserrra,  thai 
indeed  hr  has  no  doubt  that  a  Uirgt*  |)art  of  the  Sooliman  Raiute  is 
formed  uf  the  Pruductus-limi'Stone,  as  the  range  at  Kaffir  Kol« 
(where  he  ha»  ohtuinnl  Pntdurtu;  Orthis,  &c.)  is  only  the  eom- 
meuci'inciit  of  tin*  Sooliman  Raiigv.  At  Kaffir  Kote,  however,  the 
Dummulitc  limestoue  and  Juraaaic  strata  have  tltiuned  out,  and  the 
oasifffroua  tcrtiarie*  rest  direetly  and  confonnably  on  a  bitandnooi 
sandatooe,  a  member  of  the  Productu»>lixue»too«  series  ;  this  srriM^ 
ma  in  the  Halt  Range,  being  baaed  on  the  red  mndstno^  &c. 

Between  the  rivers  Jclum  and  Cbenab  is  a  levd  alluvial  plain 
eovtTrd  with  hush  jungle.  At  Koran*,  howrver,  about  forty  mika 
S.8.K. uf  the  Salt  Itiinge,  and  nlmut  tin  milm  fn»m  Chuuiout  on  thn 
i'henah.  thrre  rine  abruptly  out  of  this  alluvial  plain  a  H'rics  of  ridges 

*  F<M  aa  arcoiuit  <4  ihc  salt-miiicit  m  Jounu  Aft.  Soc  Bengal,  roL  iviu.  p.  6tt. 
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of  siratificii  rocks  dipping*  at  an  angle  of  Ao^^y  appartiitly  under  tlie 
Salt  Range,  and  with  a  strike  parallel  to  it.  The  most  extcniiive  of 
these  ridgea  Is  about  two  mitea  long,  and  it«  highest  peak  is  about 
800  feet  above  the  plain.  Around  this  are  smaller  ri(Jge«  which 
emerge  firom  the  plain  parallel  to  the  larger  one  within  a  space  of 
perhaps  six  or  seven  miles.  These  ridges  are  formed  of  highly  ferru* 
ginoas  and  other  qunrtzose  sandstones,  some  of  which  are  in  many 
places  distinctly  ripple-marked,  and  quartzope  clay-slate,  into  which 
the  sandstones  pass.  Some  of  the  sandstones  resemble  thi*  hardest 
varieties  of  Scottish  old  red  sandstone.  The  whole  formation  is  in- 
tersected with  qwartz-veins  loaded  with  rich  hoematitic  iron-ore.  The 
alates  appear  to  be  quite  unfoiisiliferous.  Dr.  A.  Fleming  is  disposed 
to  regard  these  ridges  as  outliers  which  rise  out  from  bcueath  the 
lowermost  rocks  of  the  Salt  Range,  and  which  are  not  seen  along  the 
range  itself. 


During  the  hot  season  in  18.51,  Dr.  A.  Fleming,  being  at  the 
new  Hill-station  on  the  Murree  Range,  was  etuibled  to  carry  on 
his  researches  in  another  district.  "  Murree,"  he  says,  **  is  the  highest 
point  (7000  feet  above  the  sea)  of  one  of  a  series  of  ranges  which, 
rifling  from  the  eastern  part  of  the  plain  between  the  Jelum  and 
the  Indus,  N.  of  the  Salt  Range,  stretch  up  in  a  N.N.E.  direction 
towards  the  Jelum,  and  seem  to  be  identical  with  the  ranges  £.  of 
the  Jeliun  which  flank  the  snowy  range  of  the  Peer  Punjal.  By 
one  only  who  has  been  five  and  a  half  ycurs  amidst  the  hot  winda 
and  dust  of  the  plains  of  the  Pimjaub,  can  the  beauties  of  real  hills 
be  fully  appreciated.  Here  we  have  everything  to  remind  one  of 
home.  On  the  northern  slope  of  all  the  hills  in  this  neighbourhood 
are  to  be  seen  the  moat  magnificent  forests  of  pine,  oak,  horse- 
chestnut,  willow,  &c.,  with  a  thick  underwood  of  hawthorn,  barberry, 
bird-cherry,  bramble,  &c.  The  woods  abound  with  SolomonVseal, 
Aaron'^rod,  woodruff,  and  wild  strawberries ;  while  the  more  open 
spots  are  carpeted  with  turf  covered  with  white  clover,  buttercups, 
and  dandelions.  Fcms,  too,  are  abundant,  but  I  have  only  seen 
three  species  of  three  genera, — Adianium,  Atrplenium^  and  the  com- 
mon English  brake — Pieriji  aqHilina.  The  sun  is  the  only  thing 
that  reminds  one  that  this  is  not  the  land  of  our  birth,  in  tents 
I  have  not  yet  seen  the  temperature  above  7*^^  but  outside,  from 
10  A.M.  untu  4  P.M.,  the  heat  ts,  to  say  the  least,  unpleasant.  At 
simrise  the  temperature  is  frequently  as  low  as  .'JO'^. 

"The  geology  of  this  place  and  neighbourhood  is  particularly 
interestiuK.  I  have  only  examined  the  range  on  which  Murree  is 
aituAted,  from  Rawal  Pindee,  upwards,  a  distance  of  forty  miles,  and 
generally  it  may  be  described  as  formed  of  an  iron-grey  calcareous 
sandstone,  dipping  to  the  N.W.  at  an  angle  of  from  40°  to  50"^,  and, 
as  far  as  I  have  yet  seen,  devoid  of  fossils.  The  southern  aide  of 
the  range  is  rather  steep,  but  the  inclination  sutftcient  to  retain  a 
cousiderable  thickness  of  soil,  which  for  some  distance  up  the  side  of 
the  hills  yields  fair  crops  of  wheat,  barley,  &c.i  at  the  season,  and 
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ill  (be  Autttmfi,  rice  The  fields  aiv  arranuced  along  the  t«i 
the  strike  of  the  stnita,  l)V  which  iiieaiLS  full  ad%'anUge  id 
all  rain  that  falls  ;  the  water  nhieh  escapes  from  the  upper  ternuv« 
being  caught  in  some  of  (he  lower  cue*.  The  northern  side  of  thf 
range  presents  n  geutle  slope,  and  is  covered  with  a  Uiick  retcnlrw 
clay-soiJ,  being,  aa  before  stated,  richly  wooded.  Pines,  oaka,  ftc« 
grow  on  the  south  side,  but  are  not  nearly  so  abundant  as  on  til* 
northern  aspect. 

"  The  sandstone  strata,  forming  the  range,  appear  to  me  to  be  an 
upper  member  of  the  same  tertiary  sandstones.  &c.,  as  occur  betwrca 
Rotas  and  the  Indus.  The  former  diffrr  from  the  latter,  howevrr. 
in  being  remarkably  compact,  fonnine;  au  excellent  Imililiug  iiiatcriftl. 
On  descending  iuto  the  valley,  whic^i  separates  the  Murrw  Rmm 
from  another  range  to  the  north  known  a«  Mooabpoorft»  and  m 
which  the  small  river  Hurroo  runs,  the  sandstone  becoine«  more  and 
more  calcnreuua,  passing  into  a  schistose  Umestone,  full  of  XummW' 
tifes,  with  a  few  fragments  of  shells,  among  which  I  ha%e  detected  a 
small  Pecten,  apparently  similar  to  one  1  hare  got  from  the 
Nummulite^limestone  of  the  8alt  Range.  This  achtstoae  limestone 
gradually  passes  iuto  a  very  compact,  foetid,  black  limestone,  whicb 
seems  to  tomi  tlie  Mt>o8hf>oora  Itange.  It  contains  no  flints ;  and 
no  fossils,  excrpl  a  few  NummuliteM^  have  yet  been  delected  in  it.  lu 
mineral  character  is  very  different  from  the  NuiumuUte-timeataoc 
of  the  Salt  R&nge.  I  am  in  great  hopes  of  getting  aome  foanb  tnm 
it,  but  the  rounded,  weathered  surface  of  the  rock,  the  abMDOft 
anything  hke  auarriesor  deep  rarines  exposing  good  natural 
And  the  ^iierally  thick  covering  of  soil,  are  great  obstacles  in  the 
of  meeting  the  information  I  wish  to  obtain.  As  far  as  1  ciB 
fVom  a  distance,  it  seems  to  form  the  top  of  a  hill,  which,  Mcn  team 
this  spot,  is  said  to  be  10,000  feet  highV" 
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On  the  Geology  of  the  D.tUAMA»,  and  tm  CoRAi«*FOitMATioita 
fffneraliy.  Bv  Capt.  R.  J.  NtL»ON',  R.E.  Communicated  by 
SirC.  Lykll,' V.P.G.S. 

[ReadJuae2. 18»£.] 
[Abitiaot] 
Co^  I  aw  IV. 

t.  GeccnfUdal.  lApographical,  and  bydrD^phieal  noticw. 

3.  Cotil-rwA,  eoane  oormltiflenMH  lliatitiiDc,  aod  eaikianam  laad* 

4.  liihologleal  Botkc*.— OnUaary  rack,  chalk.4lFpoik»  aad  i«d  tank. 
ft.  laeiaasi  aad  dfcrtast  of  Uad. 

6.  The  IVra  aad  f^aaa  as  eoatribatlaff 

7.  Skfadao  aad  dcprestioa  «4  tbt  laad. 
$,  Wwls  HIS  it  aad  Ha  protection. 
t.  CtedatWm  i  aad  RrraU  Ibr  thf  Bermoda  Maaoir. 

1.   lMlroiiitrtioH,—Th\»  memoir  coutaius  a  detailed  acconnt 
rxtcusive  series  of  obocrrationa  made  by  the  author  during  a 

•  Owing  le  aaaocideat  to  my  imUnmtatM,  I  ha««  baaa  aaaUt  to  e0Si|lwqr 
fcaroistric  ubssnaikwn 
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of  two  years  iii  the  colouy,  aiid  is  accompauied  with  several  maps, 
sMtioiis,  and  sketcheis  illustrative  of  the  islands,  tlieir  coutormatioii 
and  structure.  A  coUeotiou  also  of  the  corals,  shelbt,  and  rock-spe- 
eimens  referred  to  in  the  memoir  have  been  preseut«l  to  the  Society 
byCapt.  NeUon,  and  are  arranged  in  the  Society's  Museum  together 
with  the  Bermuda  collection  previously  presented  by  him. 

The  obsonations  on  the  Bermudas,  written  during  1830-33,  and 
prints  hi  the  Society's  Transactions  for  1837*,  stand  in  such  close 
relation,  says  the  author,  to  those  of  the  present  communication,  that 
the  latter  may  be  considered  as  a  SP(|uel  to  the  former,  justifying  the 
surmise  offered  at  p.  121  of  the  Bermuda  Memoir f..  that  it  is 
'*  highly  probable  thnt  the  Bahamas  were  produced  by  the  same 
causes  as  those  to  which  the  Bermudas  owe  their  existence;"  and 
showing  that  both  groups  arc  so  far  identical  iti  character  that  they 
may  be  placed  on  the  same  line  in  any  geological  system,  as  a  pecu- 
liar post-tertiary  formation  of  a  composite  cluu^cter,  not  only  of 
organic^  origin,  but  as  Neptunian  below  and  *'^?;olianV'  above, 

Capt.  Nelson  has  arranged  the  results  of  his  observatious  on  the 
BohamaSf  as  given  in  this  memoir,  as  follows:  — 

Part  I,  Descriptive. 

Section  I .  Geographical  position  and  description  of  the  different 
groups.  2.  Occupation  of  the  surface  :  toiwgraphically  considered. 
3.  Construction  of  coral  reefs,  •!.  Construction  of  the  ordinary 
rock.  5.  Lithological  and  mineralogical  notices,  (i.  Increase  and 
decrease  of  laud.  7.  Freshwater.  8.  Flora,  and  It.  Fauna,  as  con- 
tributing agents.  10.  Organic  remains.  1 1.  Meteorological  notices. 
12.  Occupation  of  the  surface  :  economically  cousidered. 

Part  II.  Hypothetic. 
Section  1 .  Probable  origin  of  the  Bahamas.  2.  On  the  prominent 
circumstances  affecting  the  origin,  fonn,  and  structural  character  of 
the  Neptunian  portions  of  coral -format  ions  generally.  3.  On  the 
term  "Formation,'*  and  on  the  position  of  coral -form  at  ions  in  our 
geological  nyatems.  4.  On  the  relation  between  the  continental  and 
oceanic  ranges  of  iVsia  and  America. 

Part  III.  Correlative. 
bmparative  notes  on  the  treatises  of  the  more  modem  writers  on 
coral-fonnations : — 1.  Pacific  Ocean,  Mr.  Darwin  ;  2.  lied  Sea,  Prof. 
Ehrenberg;  3.  General,  Sir  C.  Lyell ;  4.  Pacific,  Mr,  Dana  (not 
finished) ;  .0.  Pacific,  Mr.  Couthony  (not  finished) ;  6.  Pacific, 
Capt.  Kotzebue :  7.  Bemmda,  Capt.  Nelson ;  8.  Notices  of  volcanic 
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*  Trui.  Geol.  Soc  2  Ser.  vol.  v.  pt.  1.  p.  103  W  «<f . 

t  i'Oe.  cii. 

t  See  Bemiuda  Memoir,  /.  c.  p.  Ill ;  see  also  Proc.  Geol.  S<k:.  vdI.  ii.  p.  159. 

t  I  introduced  this  tfnn  in  the  UfrinucU  MS.,  but  the  passage  in  which  it  oc- 
curred was  inadvertently  struck  out  by  myself  in  making  such  reductioni  as  were 
prftclicable  in  the  bulk  of  the  paper,  in  wluch  the  propoul  stoati  thus :  '*  rejecting 
the  exclusive  demands  of  either  Neptune  or  Pluto,  to  admit  the  chums  of  .iiolui 
to  1  teal  at  the  Board  of  \Vorks."~U.  J.  N. 
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actiou  iu  the  West  Indies,  as  nssociatrd  with  iwnd-fortnAtioiM ; 
origiiiftl  contribtttioitis  rrflperting  the  M'est   Iruliiui  lUatuLi,  by 
Hon.  J.  C.  Lees,  Lieut.  C.  C.  Cliesm-v,  H.E.,  G.  Cockbani,'E«a., 
Lieut.  Warren,   H.E..  aiid  Lieut.  Gnun»  U.K. ;   9.  Notion  of  lae 
neighbooring  coasts  uf  Cuhu.  (iiih'  (if  Mexico,  Florida.    &Cj    10. 
Notices  of  chalk  aud  coral-reef  at  Barbadoea. 

Part  IV,  Misckllaneovb. 

A.  IWUtion  of  pinuAclcs  and  caTem*,  cape«  ami  Imyt,  &c..  azul 
other  &ubjt-i*tj»  in  connection  with  the  uue<(iuu  distributtou  of  miuenl 
matters  iu  solution.  R.  Mangrove  fonnntions.  C.  lUpplc-mark. 
D.  Fresh  water  in  ftand-linnks  and  on  beaches.  E.  Notices  oo  Coacba* 
as  contributing  to  the  fonnation  of  the  chalk.  F.  Ideal  if«tontioii< 
of  ancient  lagoons.  G.  PoLmuoub  corals  and  noimnoua  coral-^ttmc 
ftali.  I! .  Ou  the  use  of  such  terms  as  '*  AuinuU  "  and  *'  Vcgrtablr, 
I.  Alligators .  local  extinction  of  raceit.  J.  Trstna-an  rr«-fx.  K.  Vatm- 
logue.i  of  the  collections  accompanying  the  Uennuda  and  liahama 
Mrmoirs. 

2,  Gwffrap^traf,  (opoffraphieaK  ami  kydrofrmpkical  no/traa.— 
The  BahftTnAA,  or  LurayoM,  form  a  triaugular  group  of  Ml»nt^  iibfta 
or  cays  *.  banks  and  nx*ks  opposite  aiul  cloae  to  the  northern  noolh 
of  the  Gulf  (if  Mexiei).  This  gro\tp  may  be  inscribed  in  a  tMsrly 
ripht-angled  triangle,  whose  sidi*s  are  renpectively  about  DOt),  HJiO, 
and  'MO  geogmj»hiral   miles  in    length ;    the  hyjtothcnoae  f  (900 


to  the  S«Ma  **  Hobac' 
ifiacUaM* 


*  Cajr  or  C«ti,  a  low  Mtad,  coi 

t  With  regard  to  the  hypoUienaM  aUkt 
CapL  Ndwii  otMerrei  that  tUi  Uiie,  whata ffr  m^ 
wiu  ibe  t«tu  othrr  tidM,  cot(i|Uetc  %  IMta,  wbidb 

diftwn  lijr  the  wAtrn  nf  ibr  (iuU  Strram  <ra  tb«ir  rcrtiving  a  dwrfc  IrOA  ^kmm  if 
Ihr  AtUnlir,  m  thn  rwricr  in  full  ilrrnfth  fmni  tbr  <*utf  of  Mnicoi  jmH  m 
orrun  at  thf  mnulit*  of  ihc  Nile,  (tingr*.  Miii\tuip{ii,  Ac-,  tod  of  bar-mm 
ami  bsr-hariioafv  leavrmDy  >.  AUbotigb  Mich  deposito  viU  ba  aiwljj  acetlMiilBd 
ill  fnniiacian,  aad  pb  mocb  «tabUity,  hf  tadiag  tmA$  — ite  wlOf  pttrnti  wmSm 
the  ^1  rir-Trtthrlru  t)ir\  ran  \k  fonord  willioai  %UU\  hut,  nUoy  !■!« aeoMMt 
tb^  '  ^r-littnii  brtwr«n  thr  »««•  UUtrnM  cod  ibftl 

of  tl  ^hage  of  the  l^eevuti  !■>:.  Mb»rh  thtj  hrm 

ft  coiitdtiiuiiA  6-hkc  trrto.,  a*  well  ai  the  very  vrticrjil  «Uui>cc  ol  ihtlUag 
it  may  he  kurmiinl  Uiai  the  Usluiins  I)dU  Am  m^  the  hlTauiag*  of 
■lad*  faoM  sml  tulimorlnc  inirlrut  nt  ^gMsiiOB.  Thv  WMp  of  tiM 
cwnM*aa]rlui«<'  likntiM-  suittttl  in  tb*  dtunalaailoa  of  the  aaM 
«f  l]»#  liypolhenuM-.  ('ii{il.  NeUon  sImi  ronarka,  dial  bjr  tW  laMM 
it  ■pprmn  ttiat  Uie  tiulf  Sutam  is  broo^  touts  what  knm  dowa  ia  tke  aafa 
than  fonoerly,  o  ii  jiitt  toorbea  tha  aoutbon  vod  of  tba  Nevfeaadbarf  BMafta^ 
aad  the  ori^n  of  thoM  last  has  beea  lafaiiwi  to  tba  afcney  of  tba  Oalf  Mntm* 
A»  d«temuninj  their  [loticioa  in  coaont  with  tiie  Si.  LaflRcaoa  aad  llaitea'WBv 
ovnata,  die  Oalf  Stiaam  awf  have  had  a  maafcUnihle  oilKt,  hat  at  aojnil  a 
dteaea  aonhward  wa  thooM  lafthar  look  to  the  twa  tanMr  tmmm  Av  wa  a^ 
ptfof  the  taatcriabt  aad  tMa  iriew  appcan  lehteapportid  by  Iho  cteactar  of 
the  aoaadbft.  It  b  on  ihoaa  graoada  thai  the  Bahaaiaa  aia  htro  called  iho  Omff 
5fr«a»iMra. 


tn. 


See  OfaoerTCiioaa  on  Utor-han,  PhO.  Hag.  4th  Sar.  toL  v.  Nob  St.  p.  IM  aid 


*  Sat  A.K.  JohBiloaf*a  Phyalcat  AtUa,  pt.6. 

*  Sot  Johaaioaa^  Atba.tr. 
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BuleB).  stretching  about  N.W.  and  S,E.,  quite  open  to  the  Atlantic ; 
the  uue  (8i)0)  lying  }tarallpl  to  the  northern  coasts  of  Cuba  and  St. 
Dotniikgo,  and  separated  from  the  former  by  a  channel  at  one  point 
Dot  twenty  miles  wi<le  ;  the  perjiendicidar  (3j0)  forming  the  eastern 
aide  of  the  Gulf  of  Florida,  and  therefore  the  eastern  limit  of  the 
Gulf  Stream  as  it  wheels  sharply  to  the  led  round  Cape  Sable  on  its 
way  northward.  Matanilla  Point,  Cay  Sal  Lighthouse,  and  the 
Navidad  Bank,  are  tlie  northern,  western,  and  eastern  apices  respect- 
ively of  the  circumscribmji;  triangle  above-mentioned,  the  central 
point  of  which  may  be  said  to  be  in  N.  Lat.  24",  and  W.  Long.  76'^*. 

Tlic  Bahamas  consist  of  four  great  groups,  viz.  the  Little  Bahama 
Bank,  the  Great  Baliama  Bank,  the  Cay  Sal  Bank,  ami  the  Caicos 
Bank,  which  comprise  numerous  ii^lands  and  islets,  and  of  the  muior 
and  less  independent  groups  and  detached  islands  of  Great  and  Little 
Inagua,  Turks  Island,  Mouchoir  Jiauk,  Silver  Bank,  and  Navidad 
Bonk,  which  are  towards  the  south-eastern  extremity  of  the  triangle. 

The  prevalent  winds  t  ire  north-(Mist,  cast,  and  south-east ;  and  it 
will  be  observed,  that,  generally  speaking,  the  islands  are  on  those 
sides  of  their  respective  groups  and  banks. 

The  largest  island  is  North  Andros  (on  the  Grand  Bnhama  Bank), 
which  is  about  fitly  miles  in  length  by  about  thirty  in  breadth. 

The  loftiest  land  in  the  Baliamas,  according  to  the  majis  of  (he 
Hydrogra]diical  Office,  is  only  230  feet  alnivc  the  sea.  Generally 
speaking,  the  hills  on  the  larger  islands  are  much  under  100  feet  in 
height,  and  on  the  inlets  from  50  to  10  feet.  This  remarkable  low- 
ness  of  profile  is  shown  by  fig.  1. 

The  surface  generally  is  occupied  by  low  rocky  hills,  either  am*- 
roonding  basins  or  forming  jiarts  of  what  may  once  have  been  basins, 
and  rarely  by  distinct  hUl  and  valley  of  the  ordinary  character. 
The  bottoms  of  these  basins  are  usually  flat  and  rocky,  oiUy  a  few 
inches  above  the  average  high-water  level,  and  liavc  a  rough  and 
cavernous  surface.  Water,  more  or  less  brackish,  rises  and  falls 
everywhere  throughout  the  lower  parts  of  these  flats,  though  not  con- 
temporaneously with  the  tide  J,  or  at  a  uniform  rate.  The  surface  is 
sometimes  covered  with  grass  and  low  hush,  and  soraetimea  it  con- 
fists  of  the  bare  rock,  full  of  hollows,  which  are  coated  or  even  arched 
over  with  sub-stalagmitic  substance.  It  is  in  these  caWties,  locally 
tcnned  **  pot-holes,"  that  most  of  the  soil  is  found ;  and  in  the  gardens 
made  ou  sueh  ground,  fruit-trees,  pine-apples,  Indian  corn,  sugar- 
cane, &c.  grow  luxuriantly.  Besides  these  '^  rock-marshes  §'*  tliere 
are  also  ordinary  marsht^  and  mangrove  swamps,  of  no  great  extent 

•  The  author  pirtimiUrly  refers  to  the  Cliort  of  the  Wert  Indies,  prepared  by 
Mr.  Ilohbs,  IH-I'J,  and  [mhlinhctl  l>y  Wilson,  la  hfinr  worthy  of  rectimuicndatioti. 

t  In  Parti.  Sect.  11  of  his  Metnoir,  Capt.  ^clMinTias  placed  a  aerieti  of  Meteoro- 
logical DOticet,  supplied  hy  Mr.  Ctiiff  Jn»tice  l^nea,  and  the  following  is  given  as 
the  approximate  proportion  of  wind&,  on  an  avenge  of  three  obacn'atioDS  per  diem 
for  Msven  years,  taking  Weit  u  1  :— N.  3i ;  N.  to  B.  28 ;  E.  10} ;  S.  to  E.  24  ; 
S.  6 ;  S.  to  W.  4i  ;  W.  1 ;  N.  to  W.  6| ;  Ultn  7f 

t  At  Nauau,  Baliamas,  tlie  tide  men  from  4  to  3  feet  (Spring  to  Neap);  but 
IS  Bermuda  it  rues  from  6  to  4|. 

S  There  it  no  rock-raarsh  at  Uermada. 
VOL,  IX. — PART  I.  V 
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ur  depth,  which  are  more  or 
less  in  conn<^on  with  the 
60ft,  On  th«  brgfr  isUadi 
the  rockv  inirface  of  the  hiOi 
is  very  tliinly  mid  {tftrtiftlly 
covered  with  "red  earth*/* 
iptxed  m  Tsrying  proporCiaat 
with  Tcgrtablc  nutter.  That 
sciiity  toil  is  ftrtile,  if  wvU 
nseA.  When  onrleftrcd,  it  it 
covered  with  btuh  and  forest 
trees.  There  are  also  tmadj 
tracks  termed  **  ptne-btdN 
rcns,*'  where  the  buah 
denly  disanppare  and 
pftlmrttiK**  mvomr  fewrf 
nutnWr,  tlvtugh  cuough 
main  to  ethilnt  an  inter- 
mixture of  Pinr*i  and  Pall 
refi[)erlivi*ly  lynical  of 
northern  auu 
flnnwt.  Thelow«t 
of  tlie  iUt  grounds : 
contain  smaU  brarki 
or  nit  Ukea.  In  the  challc- 
manh  of  Androa  blnul,  bo«N 
ever,  there  is  a  freahwalrr 
lake,  with  three  ttrcMuna  as 
ita  outlets;  and  it  appcan 
that  there  is  no  other  trail* 
w«t«r  Uke  or  itream  in  tbt 
Bahamas. 

Capt.  Nrbon  has 
Section?.  Pwtl.of 
moir  to  ohservalicinii 
to  the  nccnrrrnrr  «f 
wntrr  in  thr  lUliAmaa,  aod 
supplies  on  illmtniUYe  dii^ 
pram  and  tohlr^.  U  tiftytmn 
tJut,  from  the  univenaOy 
p(m)ii!t  character  of  the  eoi^ 
stituent  rock  of  the  talandi^ 

*  Se«    BOdea   U  chit    aMth 
hrthcrm.  a.  M6. 

f  SMHwaMdt'a 
|.  Geu^ii|di/  ef  Plot 

bur^  BMBtkHM  1 

PiaM  sad  Pfttongrawtael 
ta8«.Doirta«oi-MatL 
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all  the  nuD*  that  falls  passes  directly  duwn,  perculadng  througli 
it  to  nearly  the  sea-Icvel.  Here  it  meets  with  a  hody  of  salt  water 
that  permeates  the  lower  portions  of  the  rocky  structure,  and,  from 
its  lighter  8]>ccitic  pravity,  the  fresh  water  floats  upon  tliis  sea 
water,  rising;  and  falling  with  the  tide,  but  not  eontcmporaupously 
at  all  points,  hut  at  a  lime  peculiar  to  each  ajwt,  accorduig  to  its 
distance  from  the  sea  and  tlie  more  or  less  porous  contUtion  of  the 
iut4;neniug  stone.  In  digging  wells,  therefore,  the  shaft  is  not  carried 
lower  down  after  the  first  ftppearanreofthe  "spring'*  than  is  necessary 
to  gpve  room  for  the  bucket,  so  that  the  salt  water  may  not  follow  the 
fresh  water  into  the  well.  Both  salt  and  fresh  water  may  thus  be 
moat  certainly  met  with  by  sinking  a  pit  at  any  spot,  or  in  anv 
variety  of  the  rock, — from  the  denser  kind  in  the  large  islands,  to 
the  mere  isolated  eand-hnnk,  such  as  at  the  S.W.  of  Memory  Rock 
(Little  Bahama  Bank),  where  the  wells  are  mere  pits  in  the  sand  a 
few  feet  deep. 

There  are  large  cavemst  in  Long  Cay  and  Rum  Cay ;  and  pro- 
bably caverns  are  as  numerous  in  the  Bahama  Islands  as  in  the  Ber- 
mudas ;  but  so  few  extensive  excavattous  have  been  made,  that  this 
cannot  be  positively  affirmed. 

In  their  present  submerged  condition,  such  banks  as  those  of 
Great  Bahama,  Cay  Sal,  &c.,  can  only  be  regarded  as  tabular  rockv 
expansions,  of  wliich  the  upper  suri'ace  and  sides  are  covered  with 
sand  to  various  depths.  These  tabular  spaces  arc  marked  out  to  a 
great  extent  by  a  ]>eriphery  of  Cays  externallvi  ftinl  by  innumerable 
sunken  rocks  ("l>oiler9,"  •* breakers,"  or  "ledges")  intenially. 

One  of  the  most  striking  objects  in  tlie  topography  of  the  Bahamas 
is  the  very  deep  submarine  valify,  forming  the  gulf  known  as  **  the 
Tongue  of  the  Ocean,"  which  runs  into  the  Great  Bahama  Bank 
firom  its  northern  end.  The  colour  of  the  water  aromid  the  islands 
is  usufllly  that  of  the  aqua-manna  variety  of  beryl ;  but  the  water  of 
the  Tongue  of  the  Ocean  has  the  deep  blue  colour  of  oceanic  depths. 

3.  Corai  Rref/ij  Connt  Limextone  Rork,  ami  Ca/rareous  Saml 
Hock. — The  author  describes  a  corul-rwf  as  consisting  of  masses  of 
numerous  species  of  Madreporot  Astreea,  D€edaUea»  Oculina,  bases 
and  axes  of  Gorffonia,  Millejiora^  Nuf/iporOj  CoralUn/Sj  &c.  &c., 
growing  confusedly  together  without  any  other  apparent  order  than 
that  of  accidental  succession  and  accretion,  both  laterally  and  vertiadly. 
Theac  are  at  times  aided  or  even  superseded  by  Sfrpu/(P,  &c.,  as  seen 
in  the  seqmline  rcefst.  In  the  cavities  of  the  mass,  fragments  of 
corals,  shells,  and  other  organic  remains  (perfect  or  broken),  sand, 
comminuted  sheila,  &c.  and  chalky  mud  find  their  way,  and  the 
whole  becomes  solidified  into  a  compact  rock§  by  the  aid  of  cal- 

*  From  Mr.  Lees'  Meteorological  notic«»  already  rererred  to.  it  appears  that  the 
ipprouinate  azinual  quaDCity  of  rain  in  an  avf*ra^  of  seven  yean  is  4  feet  -1  inchci, 
giving  an  average  of  1  ineh  per  week. 

t  Some  of  these  are  remarkable  for  the  rude  ancient  Indian  pictures  drawn  on 
their  w&lJi. 

I  See  Bermuda  Memoir,  ioc.  eit.  pp.  116,  tl7. 

I  See  alio  LycU'i  Principlci  of  Geology,  ed.  7.  p.  760-765,  for  detailed  ac- 
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careoiu  cement,  whilst  the  upward  growth  of  living  coral  and  ihe 
accumulation  of  loose  material  on  the  surface  proceed  aimultaueouiiy. 
Thus  the  work  u  ever  in  progress  until  it  reaches  ihc  sorfacv  of  (he 
water,  the  loose  materials  being  eiUier  dispersed  through  the  nrricn 
and  interior  of  the  reef,  "packing"  and  rendering  it  soUd.  or  dit 
carried  out  externally  in  the  further  and  lateral  extension  of  thr  iwf, 
landward  and  seaward,  so  as  to  form  wholly  or  in  i»art  the  suhnuiriiir 
and  compact  basis  on  which  the  wind  subsiH^uently  raises  other  mMKi 
having  their  own  peculiar  stratification*,  with  a  character  reiy  fif- 
ferent  as  regards  honiogiueity,  hardnesa,  density,  and  organic  rcnuu&s 
from  that  of  the  coral-reef  basis. 

In  Section  4,  Capt.  Nelson  points  out  a  few  of  the  localitiei  tkaft 
exhibit  most  clearly  the  cluiracter,  source,  and  mode  of  aggrcgataoii  rf 
the  materials  of  the  ordinar}*  Bahama  rock,  f^uch  as  is  formt'd  ahtPtt 
the  sea  level ;  at  the  same  time  referring  to  the  illustrative  sj^vcimcM 
in  the  Doliaina  collection.  For  instance : — the  south  side  of  Sitvtr 
<.'ay  and  the  beach  extending  westward  from  Nassau  afford  rolM 
blocks,  pebbles,  and  sand  derivoil  from  the  more  massive  corals,  mixed 
with  remainsof  Turtles.  Fish,  Crustaceans,  Echinodcnns,  and  MoUosca. 
On  the  beach  between  CUfton  Point  and  West  Bay  (spccimrn  No.  I) 
the  shells  of  Strombus  ffigas  more  especially  accompany  the  roQrd 
corals.  At  East  Point  (specimens  Nos.  2  &  3)  the  santi  is  drrimi 
from  Corallines  and  Nullipores ;  the  finer  sand  bring  ofleu  in  aiiprorxi- 
mately  spherical  grains,  though  not  so  perfectly  as  at  the  White  Caj 
(specmieu  No.  4)  and  between  Exuma  and  Long  Car.  Tlie  beach  near 
Chariot teville  Point  (specimen  No.  5)  consista  principallv  of  lAteimm 
Pennsi/haHteaf  in  various  stages  of  comminution.  At  Six  l{iILt(CaKDt 
Group)  the  mass  of  Conch  shells  (Stromffu*  fjtga/t)  ix  so  gnat  and  aoiU 
ciently  cemented  together  as  to  form  not  only  rock,  but  an  island  serenJ 
hundred  feet  in  lengthy.  Along  the  N.\('.  beach  at  (iun  Cay  (if*- 
cimen  No.  8),  a  hard,  coarse,  stratifictl  rock  is  formed  of  Courb  mmI 
other  shells,  together  with  coral  fragments.  The  laree  fraipnenls  of 
corals  and  sheila  are  never  found  niuch  beyond  the  sun-rangeof  bjri^ 
tide,  and  therefore  always  fonn  rock  at  a  low  level  ;  whilst,  on  tnr 
contmry,  the  fine  calcareous  sand  is  removed  by  the  wind  and  dvfio- 
nted  in  irregularly  laminated  beds,  which,  being  conwntiditrd  in 
variona  degrees,  are  converted  into  rock  of  different  qualities  (. 

eounta  of  the  procesa  of  the  formation  of  coral-reef  aod  ooral-rodt  m  Tlaar, 
Sandalwood.  Java,  &r.  w  obterved  bv  Juke*  and  olbcn. 

•  Sec  Mft  307. 

t  See  BotdimU  Memoir,  he.  tit.  p.  Ill  (IVmu  PraMiy/Mwca). 

%  k  sinUir  luai,  about  60  feet  loag,  %  feel  wide,  and  H  fr«i  kl|h,  ocon  In 
IMioar  bltad.    Thu  drift  of  ihcUa  was  iknnm  vp  by  Ibv  burrkaot  of  lft4Sw 

%  Scellenniulallffttioir./.r.;  Proe.G«aLSoc.vol.iL|i.  160;  aad  D*  la  Deriw's 
Geolttgii^Al  OtMrner.  p.  230.  |l  b  to  tbess  beds.  MHiigiiil  far  Ihc  ifvanr  xd  ih* 
wind*.  Uiai  the  tuUiur  bu  app&td  the  lerai  •* .faUaa **  (tee  p. SOI).  Thn  an  ol 
ronrr  i>r Iras trcqtwat ikhmiiimWi CHwrnUj  sloBf  k«-«omu.  and CapC Nabaa  Im 
tiartiruUrly  obwTfsd  tUa  fennMtoo  at  Aleoa  iUjr  and  at  other  pbeci  oa  tWenaal 
of  SiHiiti  \frica.  where  they  coataln  remalaa  of  cnatoii  tod  aiid  aailBa 
Acm  i4»|rrt1irr  wilh  nuunniBlian  booea,  iacliuUiig thoos  <■  Uaa, 
it  ti  aaid,  rrtfiurn llr  enter  UiMly  (aio  lb*  oompolibM  xi  MMb 
the  deMfftauHb  of  Africa  aatf  Arabia.  TlieJiottia  racks  at  B«nnada,Olpl. 


I 
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2.— Vertical  section  of  "  .'£olian"  rock,  from  Mr.  Burn*ide*$ 
iany,  Nassau,  New  trovidence.   Extreme  height  about  70  feet. 
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Fig.  3. — Horizontal  see-  The  larecat  and  most  instnictiTe  section 
tinnof** ^Eotian'*  rock,  in  the  Bahamas  of  lliis  calcareoiifl  sand- 
About  18  feet  long.  stone  is  that  in  Mr.  Bnrnside's  Quarry, 
at  the  end  of  the  road  in  continuation  of 
Dirision  Street,  Nassau,  aeroiss  the  hill 
imn^ciliatcly  under  Fort  Fincastle.  The 
stone  is  the  ordinary*  *'drip-8tone**  of  the 
Bahamas,  and  the  structure  is  dome- 
shaped,  presenting,  as  usual  in  rocks  of 
^Eolian  origin,  very  irregular  saddles  on 
every  vertical  section.     See  figs,  2  &  3. 

4.  Lithological  Notices.  Ordinartf 
Rock,  Chalk  Mud,  and  Red  Earth.— 'Vhe 
ordinary  Bahama  rock  e^^rywhcrc  consists 
of  the  above-mentioned  calcareous  sand- 
stone. It  is  somewhat  similar  to  Port- 
land Stone  in  apnearance,  but  softer  and 
more  porous.  When  first  exposed  it  ig 
quite  white,  and  is  inconveniently  bright  and  dazzling  under  a 
tropical  sun  ;  but  it  becomes  of  a  dark  ashen  grey  colour  along 
the  sea-coast,  and  more  or  less  so  elsewhere,  when  exposed  to  the 
weatiicr.  Ita  average  weight,  like  that  of  the  Bermuda  stone,  va- 
ries from  9.^  to  145  pounds  per  cubic  foot.  Its  inferior  value  as  a 
building  material  arises  from  the  numerous  sand-flaws  (s|>ecimen 
No.  7),  ai»d  consequent  ready  failure  wheu  exposed  to  the  weather. 
About  the  south-west  of  New  Providcucc,  fnr  some  feet  above  the 
sea,  the  rock  is  hard  and  homogeneous,  mid  may  be  raised  in  good 
blocks  for  building  purposes.  The  looser  and  softer  kinds  of  rock 
are  found  imually  on  the  hill  tops.  A  variety  offering  a  singular 
counterfeit  of  true  oolitic  structure  is  found  at  or  near  White  Cay. 
£xuma,  and  elsewhere  (specimens  4  &  9) ;  but  the  spherules  are 
'd,  and  have  been  derived  ai)parcntly  from  the  stems  of  corallines 
above,  p.  206,  and  specimens  Nos.  2  &  3). 


remarkft*  conftist  more  of  ftand  derived  from  thells  than  from  corals;  whilst  in  the 
Bahama!  the  revEne  obtains.  Tlii>  lulls,  formed  of  these  rockH,  in  the  Habamai 
do  HOC  exceed  230  fcrt  iti  height,  in  any  instance ;  in  Ucrmuda  they  arc  not  more 
than  250  ft-et  high ;  in  the  islands  of  the  Red  Sea,  however,  they  attain  nearly 
200  feet  (as  noticed  hy  Rhrenhf^rg).  In  the  PaciQc  l&hinils  tlic  accumulation  and 
cooaoUdation  of  the  ^oUan  deposits  appear  to  have  made  but  little  progress. 
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A  chiLlk-deposit*  is  to  be  found,  by  ftll  account^  iu  thf  iliflt 
basins  or  lagoon  bottoms  in  every  principal  group.  thfHigh  fiuw' 
80  extensively  as  along  the  western  coast  of  Antlros  luaiuU  wbrrr 
it  may  almost  be  termed  a  young  rhafk  formation.  Tlu"  eitCDt  of 
this  local  cbalk-deposit  is  considerable ;  at  \U  eastern  limit  it  abuts 
against  a  narrow  ridge  of  hiUa  along  the  centre  of  the  islands;  the 
WMtem  sliore  of  the  islands  is  generally  a  stiff  chalk  bank,  4  or  2 
feet  high,  sloping  inwards  to  the  marshy  chalk-flatf,  which  is  wrO 
overgrown  with  mangroves,  &c.,  and  reaches  to  the  foot  of  the 
western  slope  of  the  hill-range  above-mentioned.  Parallel  to  this 
western  coast  and  seaward,  with  a  breadth  of  1-1  or  15  mili%  the 
chalk  continues  in  mass  as  an  anchorage ;  westward  again  of  thb^ 
the  white  mud  tliins  out  as  a  mere  covering  to  the  sandy  boCUNn. 
but  still  thick  enough  to  preserve  the  whitish  colour  over  a  nuMj 
beart-»haped  space  of  aliout  SO  miles  iu  length  by  tiU  lu  ritreOB^ 
breadth.  The  next  largest  chalk -de  |»osit  (but  far  leaa  b  extCDt)  it  J 
that  in  the  harbour  of  Green  Turtle  Cav.  1 

The  "  red  earth "  previously  mentioned  u  forming,  generally 
speaking,  the  scanty  soil  of  the  Babamam  is  «t  timca  intrrvtrau- 
ficd  with  the  rock,  and  sometimes  it  is  incorporaiwl  with  it.  It  is 
idi'utical  with  the  '*  red  earth  **  of  the  BermudosJ  (sprcimm  \o.  15) 
which  jirovcd  a  considerable  source  of  cnibomwsmrnt,  05|HTinUy  with 
reference  to  Ireland  Islaikd,  by  M^rming  to  |M>int  out  alteniations 
of  a(|ueous  and  other  de[>osit9,  which  were  contradicted  by  the  pre- 
sence of  tlie  characteristic  Iletix  in  all  the  beds.  In  Tisttiug  a 
cave  near  Delnport  in  1S49.  Capt.  Nelson  found  the  Ixittom  of  ihr 
cave  for  many  iivt  iu  dt'pth  covered  with  a  loose  dry  **  red  Mjth,** 
in  grains  varying  in  Hize  Irum  cuarM-  sand  to  fine  dust  (ipeciiDeaa  14 
&  1-1  o,  L).  Under  the  microscope  this  a|>|H*ared  as  a  umm  of 
insect-remaiiut,  the  rr^ertammia  of  Bats  lining  til  three  Cttvcma. 
Specimens  of  the  earth  from  another  |>art  of  the  same  cave,  how- 
ever, were  so  much  altered  in  chnractcr,  that  they  rcsnobled  tba 
Bermuda  *'  red  earth,'*  and  afforded  a  complete  cine  to  the  charac^ 
leni  of  this  substance.  Some  of  the  vnrirties  from  the  Delapnrt  Cave 
were  examined  microscopicaUy  and  rbrmically  by  iVofrstor  QiMfkrttv  M 
of  the  Koyal  College  of  Sorgeous,  who  not  uidy  ctnifirmed  the  abovr^  m 


I 


( 


*  Adminl  Rovaia  rompaft*  the  chatk,  or  h^fHame,  oceurH&f  In  msny 
•loaglheoM*t.forlhei|)aceof  l300mile*(hiisitbcAfarolbrMliUi'  -ii^ 

to  wtaritr  ]  sad  this  exprestioii  »  ftptly  ilcaeripcito  of  the-  "  rU^  .  '&b»> 

mm  <•«  tko  B«rai.  Mem.  i.  r-  (k  1 H-  Tbart  wss,  howtfi,  tD<irT  m  m*  fm* 
wUtft  Had  CI  Bcrmnds).  Tbit  cakamous  mud  to  dsrfvsd  bM  mmif  tnm  Ihc 
eoprndirttoB  aad  rfituayssiWaii  of  Cofalllaai  aad  Cofb,  aad  fr—  !>•  umim  wl 
Pbramlnirrrr.  UoOasca,  UiUmoAtrmt,  OnBtaceana.  &&•  b«l  abo  tarn  Uk  fan! 
9f0ctmmnu  of  CcUMdsnBa,  ComIis  (see  p.  21S.  ante),  aad  oofaUan^  VUi 
(Stmri,  Ac),  At  BabaaiM  the  Aninl  A*h  and  tbe  Unicom  orTniia|irt  mk  ai« 
oomnoo  feeden  oa  shells  sad  oinlv  The  La^ndtt,  JUttd*,  aud  oAet  IsIms  ate 
aetira  apauia  tkc  comadautioa  of  abdU.  For  remark*  on  th«  Cal-tek. »«  Qian. 
Jom.  GfoL  Sob  foL  vtt.  p.  JOl.  aoie. 

t  This  nft  ehaBulat  nirrouiMb  the  frrvhwairt  Ukr  of  Awlroii  lthM«l,aadl» 
iahabitcd  b^  "culonlcft**  of  namitiKur*  whu  liutltl  thrir  ro«ifil  hmU  ta  fiwal 
awulMffi  kcR,  a*  <tcU  a*  in  tict»r«  |iarl«  nf  ikr  lUlwnai  


,  lie.  rtr.  p.  105.  lOD. 
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but  announced  thnt  all  the  varieties  gave  off  ammonia,  whether 
retaining  orgiinic  texture  or  not.  The  author  thmka  it  not  unlikely 
that  the  "red  earth,"  even  in  the  case  of  the  five  strata  in  Ireland 
Island,  has  been  largely  derived  from  Bata  inhabiting  once-existing 
caverns ;  at  tlie  same  time,  he  considers  it  probable  that  Birds*, 
iheir  droppings  supplying  a  sort  of  guano,  have  also  assisted  in  tho 
formation  of  this  deposit. 

The  occurrence  of  pumice  floated  ashore  at  Watling  Island,  and 
elsewhere  in  the  Bahamas  (as  also  at  Bermuda),  is  briefly  uoticed. 

5.  Increase  and  Decrease  of  Land. — The  present  relation  of 
destruction  and  replacement,  as  far  as  the  formation  of  rock  above 
the  sea  level  is  concerned,  would  imply  that  it  is  on  the  wane,  and  that 
the  accumidntiou  of  the  once-oxisting  land,  of  which  we  have  such 
such  extensive  wrecks,  belonged  to  another  set  of  operations.  But 
although  we  do  not  see  the  formation  of  rock  in  progress  above  the 
sea,  as  at  Elbow  Bay,  Bcrmudat,  but  only  the  preparation  of  the 
materials,  yet  consolidation  is  doubtlessly  going  on  below  the  sea- 
level. 

That  however  the  original  constructive  power  by  which  the  hills 
were  accumulated  is  still  perceptible  and  can  be  measured,  may  be 
seen,  though  on  a  small  scale,  at  Lyford  Cay  (New  Providence^. 
This  was  an  island  in  177.^,  with  at  times  9  feet  depth  of  water  m 
the  channel,  which  was  filled  up  by  J  804,  and  is  uow  replaced  by  a 
sandy  isthmus  about  1 0  feet  high,  covered  with  creepers,  graMea, 
bush,  luid  palmettoes.  Other  local  evidences  of  the  increase  of  land 
are  alluded  to. 

The  exposed  long  linear  coral-ret'fs  are  peculiarly  open  to  de- 
stmction,  and  the  ^'Kolian  ibrmiitions  carry  an  clement  of  destruction 
in  their  dome-shaped  structure,  which  on  the  sea-coast  is  easily 
worked  into  vaults  and  eavenis. 

\a  related  to  the  constrnrtion  and  destrnction  of  land,  Capt. 
Nelson  notices  in  detail  the  more  or  less  entire  belts  of  rock,  which 
were  evidently  aggregated  at  first  along,  together  with,  and  over 
coral  stripes,  at  successive  epochs,  and  are  all  more  or  less  parallel  to 
existing  coast-lines,  or  to  the  lines  of  hills  in  the  interior.  One  of  the 
most  complete  and  extensive  examjiles  of  these  is  at  the  north-east  of 
the  Great,  Bahama  Bank,  where  it  is  exposed  to  the  ocean,  and  where  it 
is  in  a  measure  fenced  in  by  a  quadruple  barrier  of  four  luics  en  echeflon, 
each  line  having  apparently  once  been  much  wider  tluiu  at  present. 
The  barrier  is  in  various  ways  carried  round  the  whole  of  tne  east, 
north,  and  north-west  sides  of  the  Great  Bahama  Bank,  generally 
spe&kiug  where  must  exposed.  Cay  Sal  Bank  is  likewise  contoured 
by  islets  and  rocks  round  the  eastern,  northeni,  and  half  of  the 

I  western  margin.  The  Little  Bahama  Bauk,  Crooked  Island,  Caicos, 
and  Wathng  Island  afford  interesting  studies  of  more  or  less  jwrfcct 
«: 
Hut 
i>fb 
I 


P 


*  Birds  are  locally  very  abundant.  On  Water  Cay,  near  Cay  Sal  Lighthuute, 
•liinls  nestle  over  the  nlinlc  surface  of  the  island,  under  every  little  rock-head 
lliit  can  afford  slielter.  See  also  the  notice  of  the  Piui-U-eo,  and  the  occurrence 
of  bird  bones  iu  the  red  eufth,  Hemiuda  Memoir,  toe.  eii.  p.  U.). 

t  Bcnnuda  Metuoir,  foe.  ri/.  p.  1 10* 


pRorreniNfie  op  thb  GEouMifCAii  aocimr. 


**  Atolls"  .  whilst  such  M  StUvr  D&tik.  Mouchoir,  and  NaTukd  ov 
little  more  than  sand-lmikks. 

6.  Fhra  and  Fauna  as  contributing  ayrnt*. — The  inrrcaw  nf  land 
in  the  Bahamas,  as  eUcwIiere,  ib  in  a  eoiiiiiderHhU'  degrvt'  itur  to  thr 
agency  of  Ptniits,  cither  as  niechautr&l  or  secrf<tiiig  a^ita.  l)riA<tl 
scft-weod  Bomctiraes  affords  a  ten)iK>rary  bond  for  the  sand,  in  which 
mangroves*,  crwpers,  c;rasscs,  ftcf  form  further  centres  of  aMrns 
gatinn,  their  rootlets  binding  the  sand  together,  and  their  fouage 
affording  a  protection  fnim  the  wind.  The  sid>manne  plants*  such 
as  MaiifH'ove  roots.  Turtle-grass,  &e.,  act  in  an  aualogoua  tnanuer. 
wliilst  the  calciferoiis  plaota  {Coralfina,  &c4)  nut  only  aid  by  inouif 
of  their  rootd  tu  consoUdate  the  mud  and  sand,  hut  supply  a  vail 
aniuuitt  of  calcareous  and  carbonaceous  material  from  their  own  sub- 
stance. The  marshy  lands,  that  are  gradually  taking  the  place  of 
the  creeks  and  hrnckiHh  takes,  abuunil  with,  and  may  be  aud  at 
some  points  to  consist  Urgclv  of.  a  highly  calciferooa  nuw»4ikt 
Conferva  §>  which,  in  coiicert  with  mangruvc  roots,  griHSrt,  and  otktr 


*  The  UsDgTorp.twampi  of  the  low  moist  Uailt  of  the  tropiei  arv  wcU  kaova. 


l*eDrtrttaj 


In  the  kwmnipjr  clay  and  »and  of  the  Flonda  eowt  tbe  Maagrovet  nna 

jitnglfs.  froui  five  tu  twenty  milct  brood,  aad  raoafaig  ap  the  ovcka  aad 

and  parts  nf  tbe  M'ut  Indian  hiands  (the  N.W.  inibm  ocmm  of  Ca^  for 

pie)  are  eTtroMVely  occupictl  with  theiu.     The  Mangruir  (Rkuophort)  teldi^ 

grows  iDorc  than  15  feet  in  height;  the  strrngth  and  dura)>dity  iif  its  timtxr  m» 

verj  great ;  and,  fnini  Us  develupoirnt  at  ru>u,  and  lU  anipliilnMu*  ha^ut.  it 

iittpurtaiil  agent  in  the  couveruDn  uf  awamits  and  liltural  irni-ti  inlii  dri 

There  are  many  auedea ;  but  the  mml  common  in  tb«  Bihsmas  im  Um  Y^ 

and  the  White  Maagnrfci.    The  Yellow  Manii^Te  lands  oat  horival 

inland,  and  into  the  water  It  throws  down  Dumeroua  TCftkal  radMea  or 

like  roots  (to  which  a  variety  uf  liring  things  aoon  become  Axed) ;  it  aloo 

otrbfid*plant9,  which,  dro|iptuK  into  the  water.  Aoftt  until  they  attain  a  m\ 

or  rock-head,  or  oilier  coageaul  polat  for  flzture.    The  M  hiie  ^lournnr 

down  no  pendants^  but  OD  every  qutrter  it  throws  off  roots  whirh 

nud  bohi.ontallT  shout  6  or  8  Indiea  onder  Ibt  ivrfiaee,  aad  aeo4 

Cftry  3  or  4  iiicliea  of  Iheir  coune.    Thus  cadi  species,  by  the 

nota  and  fttrmi,  Iimooms  an  efftt^Te  agent  in  tbe  retentkm  aad  i 

aad  fmiurntljr  Imih  combine  in  their  work  of  encroschnwat  oa 

forttalioa  of  land)  poshfaig^  icrou  crfcks  and  inlrU ;  aa  it  well  i 

N.B.  shore  of  Caamaghra  Lake,  from  the  ridge  lietween  it  and  the  Lake  RiBvacy. 

Oae  at  tbe  bert  taiUBCea  al  the  JUimmtum  nf  iamd  that  I  have  cTcr  aeeo,  i^s 
Capt.  Nelson,  wu  a  beautlfal  little  Iwuquet  or  wraath  of  i^oaiifts  aad  ^oiihal** 
larm  floating  in  the  wat<T  fixim  the  end  of  a  UaagTM*  dafltTlfi,  la  lh«  SOV  af 
wUcb.  for  a  foot  or  two  along  tbe  ahorr,  was  a  loons  ' 
eUefly  deul,  matrriil ;  and  In  tbe  rev  c^tbia  again  was  aoboipacl  SMMof ' 
tabk  soil.  cunsisLinK  of  like  laaie  nialcrisl  dacompoiert.  aad  tini^  < 
one's  weight  lolmhly  welt. 

t  Iponuea  orfaicuUris.  Atttakik  atttthna.  Kliipoalia,  Intda,  Gn 
and  fihrona  at  tbe  root-joiuU),  auiay  specie*,  Coccoloba  ariftra, 
iesena.  Stailee.  fta. 

:  Coralttaa.  Udoiea. 

Neaaa.  AcctabuUiis. 

Jania.  Myriapora. 

Amphiriio^.  NiaUpoim. 

Ilabaicdn.  Coofora. 

I  CnpL  Sclion  dearrihea  ihia  aioaa  aa  a  spoagy  n 
and  inurh4nl<rwofc«ytudcWf  r4  tabna,  prvhaps  y^" 
the  chalk  saotted  ht,  aad  coating  iheic  tubes,  ibc  Ui 


Plilota. 

PolyalpbMda. 
Gnlllibsia. 

8|*hrrrllarl«,  * 

On 


mg.    Tubes  from  y'jj  inch 
to  2  inches  iu  diameter. 


pUnts,  consolidates  and  completes  the  chalky  soil.  This,  like  the  soil 
ongiimtiiig  with  Aretnbulariay  SpoMfiUtv,  &c.  amongst  the  mangrove 
niottf,  is  well  mixed  with,  carbonaceous  matter  and  well  adapted  to 
support  vegetatiuu. 

„      ^       „       ,,,        ,   ,  In  a  fossil   condition   the    traces   of 

r„.  4—noot-hke  tubular  Xt,nU  are  obscure ;  at  some  places,  how- 
M,es  pa»»^^g  Ihrouyk  ^,^^  ^j^^  ^^^^  j^  extensively  traversed 
the  Btrata  at  Catj  Sal,  y,  contorted,  irregvilar,  stony  tubes,  of 
and  rrposcd  by  weather-.  ^^^^  dianietei-s  from  r'n  »»  H  i"ch. 
oxliibitii)^  an  appearance  of  ha\iu^bcen 
aggregated  round  long  slender  roots,  or 
even  stems,  that  have  since  perished. 
Thes(*  ]}as9  through  the  strata  or  not 
inilifftTently ;  sometimes  they  are  ^x- 
[K)sed  by  the  waves  and  weather  and 
stand  out  as  dLsciignged  masses  of  tut><>8 
(see  fig.  4),  as  in  the  low  cliff  under 
Gun  Cay  Lighthouse,  and  elsewhere. 
Kudcly  cyliinlrical  bodies  also,  from  9 
to  12  inches  in  diaineter,  generally  im- 
bedded in  anil  filled  with  red-carth- 
rock,  ap]>ear  iu  transverse  sections  along 
the  road-cuttings ;  llu-ir  character  is  very 
equivocal,  even  more  so  than  those  at 
Bermuda*.  Small  root-like  bodies  also 
are  oi\eu  imbedded  iu  the  red-earth- 
rock.  Nearly  all  the  Bahamas  abound 
iu  theac  tubular  concretions. 
Of  animal  organic  bodies,  the  Coralsf  are  by  far  the  greatest 
contribittorSj  both  as  affording  materials  and  as  retaining  loose  sand, 
&c.  mechanieaily.  Of  these  the  MatireporaX  (in  the  sense  used  by 
Ellis)  is  the  most  important.  It  occurs  in  mass  and  affords  sand. 
Zoanthe  {Z.  mtciata  and  an  unnamed  species,  which  is  much  more 


cellular  fibres.  Ctpt.  N.  observes,  that  when  fresh,  the  moss  tias  a  ttrong  odour 
of  iodine. 

*  hoc.  cit.  p.  115. 

f  Seu  may  be  prolific,  utys  the  author,  in  7X>ophytcs.  dtspencd  in  small  groupB 
cr  low  sloping  Iwnks,  without  their  having  any  very  obvious  teuiiency  la  form 
tbnipt  reeftt.  vrliich  last.  I  believe,  are  not  now  to  be  found  in  the  Baliauios.  Iu 
Uonovcr  Suuud,  for  instance,  the  bottom  is  a  zoophyttc  garden  of  most  interesting 
sabjectSi  but  there  is  very  little  opp<ramnce  of  the  labyrinthine  reefo  that  obtaia 
in  Bermuda,  especioUy  along  its  nortli-cast  and  south-east  portiona. 

X  M,  rerehnim  ;  2  or  '\  varieties.  M.  galaisa. 

M.  pontes,  branched  and  niaasive.  M.  muricata  ;  2  or  3  varieties. 

M.  nndoto.  M.  areolata. 

M.  ostnea.  M.  labyriDthica. 

M.  rotuloso.  M.  phrygia. 
Kl\  abundant  except  M,  vndaU. 

Ncir  East  Point.  New  Providence,  occurs  a  remarkable  accumulation  of  broken 
Madrepores,  imbcddrd  in  a  dark  grey  ruggetl  rock,  at  and  a  little  alwvc  higb- 
nater  mark,  which,  bovrcver.  does  not  belong  to  tlie  cofal>rcef  basis. 
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almndant  at  Drrinuila)  9U[>plie9  chalk.  Gorffonitg  (ntiuiv  »p««ifii) 
atfunl  strong  c(>mKM,"lmj;  imd  n-U-ntivi-  boiirls.  Pafmipora  afnconms^ 
(upccimeiu)  17  &  1^)  U  rIwrvs  n  rcniarknblv  nccretire  n^'nt,  and  it 
contributes  abo  a  soft  ntiud.  Echinodernui  and  Crustaceaiu  arc  also 
abundant,  supplying  fragtn^uts  and  soil  sand.  SerpuUtf  coutribulc 
cxlensiTely  in  mnM  and  otherwise. 

Of  Mollusca,  the  SiromhttM  gijfatX^  Twrbo  pica^,  Fenms  (Avrm) 
Pmn^franica  \\,  and  Pvpa  cMrytalis^  arc  some  of  the  mixrt  important 
contribntorft,  both  in  mass  and  as  sand.  The  bones  of  Fish  and 
lle|>tiles  {Chetone  midas^  C.caretfa,  and  probably  the  Alligator^ 
are  more  or  less  abundant,  but  are  soon  tritorated  into  soft 
mnd. 

Lastly,  as  regards  the  contributory  agency  of  animal  life  in 
iiMrcaae  of  the  land,  mmtion  was  made  at  p.  209  of  the  fact  of  Binis 
Bats,  and  iu^cctj  having  added  very  considerably  In  the  aoil  ibiI 
rock  of  the»e  iblaiids. 

7.  EteratioH  and  tifprrstiou  of  tAe  land. — Wliatever  may  be  the 
rcid  fonndntiun  of  tlK>  n»hAttin.s — whcther»  like  the  West  IndiM 
UlandH  gi'urrally,  they  are  indebted  to  igneous  agi'ucy  for 
existence  aa  elevated  masses,  or  otherwise. —  there  is  mo  erNli 
such  fleration  ha\ing  taken  ulacc  cither  in  the  Baliamasor 
Ou  the  coatrarv.  the  total  aDaenoe  of  coral-reefs  in  mass,  or  even 


*  Thu  Ziioplijrie  *  i«  tuuit  sbumtftnt  at  Bermudjir  hut  not  ftrj  plcutUUl  at  ikm 
Ufthanuu. 

t  See  Bcrm.  Mem.  /.  e.  f.  18.  p.  117;  and  Brnnuda  tpecinent  No*.  40  ft  41) 
ftlto  DahaDu  •pecimcn*  in  thr  Ni>ncty'»  MuKum.  Capl.  Nelaoa  ofatenrta  thai 
the  ScrpuUnc  tvc(\  ttiouffh  at  fint  merdy  iaan»tatiof»i  becows  thick  laaMW, 
very  Miiiil  and  tiani,  ami  arr  raiialde  of  JiidHlllitl  oteattoa.  Tba  .^ijinJa  vfll 
Imbt  cxpoiiuT  a  balf-Udc.  or  ntber  mnrr.  oat  oC  water,  to  tlia  hd^ht  «l  ifdag 


t  See  Section  4,  p.  206.  ngfra.  ThU  theU  often  pi'ww  iw  lu  eoloor  md 
in  the  rock.  Capl.  Nclaun  )hhdU  out  bow  cDnaidcnMc  aa  anat  {Uke  t)ba  ~ 
and  Ilohtkmrim,  noticed  by  Mr.  Darwin)  the  CoB^  la  Is  mAbc  to  Cha 
rand  of  the  West  Indian  mu,  by  neaos  of  ita  tooal  ptUHa*  wbicb,  vbca  b^Jbtf 
Tokled,  ara  cyliudrical  nuuaca  made  np  of  numenoi  ffliautc  graina  ctf  aoft  aU 
careoua  matter,  tojethcr  with  aome  oinnic  tiaaocw 

I  inih  Iti  coloor  and  nacn  perfect  ai  the  Mk 
Thj*  iheli  ia  atm 
r,  ai  at  Itentiuda  {toe,  ctt.  p.  Ill),  m  the  JSokam  rotk  ol  iIk  hi^bm 
gnwads,  having  Iwvn  rarrird  u\*  hy  l\w  llrriait  Crati. 

II  See  Sectiun  4.  \u  206,  tmym.  CapC.  N«laoii  rrfcfi  to  a  like  imporlaat  past 
played  liy  a  iprdes  of  Pectimemku  ia  flnfBla|  I  tbicli  littoral  depoatt  bow  Jstf^ 
in  the  l^vKDt. 

5  Thr  thrill  of  Pvp*  ckryMiia,  Frniuae  (SaeciiDCiu  12, 13%  oecv  la  lk«  mk 
at  all  depthi  tu  which  the  quarrtc*  arc  worlie<L  In  ih«  Unng  ttafc  tbii  P^/m  is 
lo  be  mtt  «it)i  in  abundance,  crawliiifc  about        ' 


I  Tfca  abcU  of  7WAo|ifea 
hm,  twa  at  a  depth  of  SO  fart  (ia  liorliifFt  on  bi^i  icround). 


ihke^,  DOW  thing  at  Uenuvda,  arr  fmintl  under  aaalonKli 

na>  alciiMi 


top  111  the  lK>tt»m  uf  the  Ucnnttda  n»ck  i  lee  Bcfm.  llenMilr  ami  apadmaas). 

**  Tl»e  ffg  of  the  AUtf(at«ir  i%  »atd  lo  Uav*  beea  fbaad  twke  t«  Mr*  BanriiAiS 
Vuany  (mm  abuva,  p.  207).  ai  a  frw  fc«t  above  the  aea-kvaL    Thm  hV 
la  Aodnia  UU»d  tu  tbv  comom  of  ahoQt  a  cratory,  fcr 
in  the  mancnt^r  ^wvtnpa  of  the  Ulaml  tn  172A,  «he&  Catadby 
in  hit  work,  out  noiir  have  brvn  mtu  durin|(  thr  prraml 
AUlwucfa  not  lar^e,  alhfalan  aic  Mdl  numeroui  in  both  Cnniked 
Adiai  Uaad. 


NELSON  ON  TEIE  BAHAMAS. 


213 


(Ictachcd  coral  block;*,  a£orc  the  tide-line  leads  us  to  (he  supposition 
plicaval  has  taken  place  during  the  present  epoch.  Nor  b 
any  reference  to  au  upheaving  a^ncy  called  for  to  account  for  the 
slight  elevation  of  the  dry  flat  bottoms  of  the  old  lagoons,  now  filled 
in  with  rock-marsh*,  for  the  existing  natural  process  of  the  formation 
of  land  in  creeks  and  lap>ons  by  means  of  mangroves  and  calcifcrous 
confervflR, — with  or  without  the  preceding  assistAnce  of  sea-weeds, 
corallines,  deposits  of  ehalk-niud,  and  saud-driils, — shows  that  or- 
ganic agency,  direct  or  indirect,  Ls  quite  competent  to  the  task  of 
rainng  the  surface  to  the  height  required. 

The  fact  of  detached  blocks  of  coral  being  found  in  the  rock  at 
considerable  distance  from  the  sea-coast  at  the  tu/fi-href,  proves  that 
no  subsidence  has  taken  place  during  the  present  epoch.  Conch- 
sht'llsf  aUo,  either  diajiersed  or  in  beds,  are  found  by  tlie  well-diggers 
_m  the  solid  rock  at  about  the  sea-level,  and  thus  bear  evidence  to  the 

e  fact. 

.  Rippff-mark  antf  its  protection. — Capt.  Nelson  observes,  in 
Part  IV.  Section  C.  of  his  Memoir,  that  the  extent  to  which  surface- 
action  afl'ccts  the  ground  under  water  is  a  matter  of  importmice  to 
the  Engineer  and  of  interest  to  the  Geologist,  uot  uidv  as  regards 
llipple-mark,^wliich  maybe  considered  as  the  record  of  a  self-regis- 
tering oscillatory  motion  of  a  fluid  among  relatively  light  pulverulent 
bodies  on  which  it  lies,  and  which  may  be  seen  also  on  snow  and 
saiul|  exposed  to  any  simibir  reverheratory  action  of  the  wind  (and 
indeed  the  clouds,  in  the  state  of  "mackerel-sky/'  may  perhafjs  be 
said  to  evhibit  nn  atmospheric  ripple- mark), —but  also  with  respect 
to  the  ])rc3ervation  of  the  tracks  of  AnnelitU,  Molluscs,  Crustaceans, 
Birds,  Hej)tiles,  &c.  ;  and  in  connection  with  this  subject  he  quotes 
the  following  from  his  jounial : — Gun  Cay,  December  31,  18;>0. 
In  20  feet  of  water  the  ripple-marks  and  the  im])erfect  scorings  made 
by  the  cable  on  the  white-sand,  before  it  settled  down  where  anchored 
last  night,  were  wonderfully  perfret  this  morning;  the  water  having 
in  nowise  destroyed  the  shnqineas  of  the  impressions.  The  sea  is  as 
exquisitely  clear  at  the  Uahamas  as  at  the  iJennudas  ;  anci,  when  it 
baa  been  quite  calm,  I  have  seen  not  only  the  ripple-mark  quite 
plainly,  but  the  small  plants,  &c.  growing  below,  and  the  worm- 
heaps,  at  a  depth  of  1 1  fathoms ;  and  the  floating  corpuscles, — 
animate  or  inanimate, — organic  or  inorganic, — could  be  seen  very 
distinctly  by  ol>liquc  light,  as  they  emerged  from  the  shadow  of  the 
vessel  (seen  as  distinctly  on  the  sand  as  il'  it  had  inlleu  directly  on 
ibc  lajid),  like  dust  in  a  pencil  of  light  traversing  a  darkened  mom. 
Judging  from  this,  and  from  what  I  caught  in  the  niuslin  net  this 
morning,  it  is  probable  that  the  coating  of  sand  in  wluch  these  ripple- 
niarks,  &c.  will  soon  lie  cased,  will  be  ricli  in  remains  ui'  minute 
organisms,  not\^'itbstau(hng  the  geuernlly  deliquescent  character  of 
their  substance. 
Cvncitt^ioH. — The  author's  observations  with  regard  to  the  Balmmas 

•  Sec  above,  p.  203. 

t  See  above.  |ip  'JOG  ftiul  212. 

\  Proc.  Geol.  Soc.  voL  ii.  p.  160. 
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((Hillected  from  Port  I.  of  liia  Memoir,  uid  8e|«nite  jiortioiu  of  the 
uthcr  Forts)  are  cfnulcuBod  in  the  furcgoiiig  pft^'s;  hut  thi-re  still 
remains  mucli  interesting  mutter,  na  will  be  Be<-n  by  referruop  to 
the  contents  ol'  memoir,  ^iveu  abo\e  (p.  201).  With  rvgani  lo  Coral- 
fumiatiuns  gencmlly,  there  are  many  nutes  on  Khreuberf^S  and 
Darwin's  Works  on  Coral  Isknds,  &e.  ;  and  remarWs  arc  made  ou 
the  Zooyphytea,  &c.  fonning  reefs  ; — Atolla  ; — iEoliau  S&odAtODC  ; — 
increase  and  decrease  of  laud  ; — chalk  deposit ; — angle  at  which  land 
stands  ;  &c.  There  is  also  a  series  of  original  observations,  on  tlie 
geology  of  different  parts  of  the  Weat  Indie*  and  of  the  adjacrat 
oout«  of  Cuba  and  Americn,  by  Officers  of  the  Royal  Eogioecrs  and 
other  friends  of  the  Author.  And  Capt.  Nelson  stiitcs  in  the  intro- 
ductory portion  of  his  Memoir  that  he  wishes  it  to  be  uitderstood* 
that  "  as  the  results  of  tlie  exertions  of  every  officer  in  our  coqis  are 
all  Corp^  prr)|H'rty,  the  corps  of  Royal  Kngineers  has  rontnbutrd  to 
the  gi'iicml  stock  of  geological  information  " — the  Bnst  notice  of  the 
A^liaii  formation;  taking  rank  with  the  Neptunian  and  the  Plu- 
t^iuic : — the  first  discover)'  of  any  origin  of  chalk*  (in  183'i),  soon 
followed  bv  Mr.  Darwin's  perftrtly  iude|M-ndcnt  discoveries  in  tlw 
Pacific,  and  by  Lonsilale's  and  Khrcnberg's  microscopical  discoTrnra : 
— two  modes  of  completing  the  change  of  a  coral-formation  from  a 
marine  condition  to  that  of  terra  Jirwut,  vie.  by  the  agency  of  mmm- 
f/rovea  and  catci/rroM  rofl/Vrivr :— observations  on  the  impossibility 
of  establishing  a  dij^tinetion  )K>tween  the  animal  and  vegetable  kiac* 
douis: — ajid,  lastly,  the  discovery*  of  the  character  of  the  "  Red-emrt|||^ 
which,  there  ia  reason  to  believe,  occurs  cxtensirely  iu  the 
Indies  and  elsewhere. 

The  author  regrets  that  the  indifTcn^nt  state  of  his  ryi 
prevents  the  prosrcntinn  of  his  rrst^arches  in  the  history  or  coraU 
and  collateral  subjectjt,  and  that  it  does  not  admit  of  his  carrying  out 
his  desigu  witli  regard  to  Part  111.  of  his  Memoir  by  com|mring  and 
examining  the  works  of  Couthony  and  Dana,  as  has  botm  done  witb 
those  of  £hrenl>ei^  and  Darwin. 


Ccrrrrtion*  to  br  made  la  Me  Bermuda  Memoir.     Trans.  GeoL 
'2  Scr.  vol.  V.  part  1.  p.  103  et  «cy. 

Page  103.  not«./V  TOden  rtcd  Tjldea. 

—  108.  ft;.  5,  the  man  at  kaa  bortsonul  Unes  In  Um  anrttoa,  %.  ft,  wlidl  am 

amtij  coafanaahle  to  thr  exittiBg  iMfcia^  shoaU  ham  ba« 
Moc*  dtettncdy  ladkei«d  aa  Uie  incisat  wcriiilv  sactesa  ai 
Um  "  rad  «»iik- 

—  —   line  7  fnm  botton.ybr  mamn  of  eorals  rmi  wiiii  of  oorals  viiUa 

_  110, —  Sfratt  top.ybr  QoeficKUarvwf  Qneavtla. 

—  Ill,—  7  inm  top,  ^t«r  naf  ba  foaad  1  ^^.  -;,>,i-  «^_— .» 

—  112,-9  Inwit^VWhiaiwaiw      )  r^^  »»thin  «irf.«a»fc 
.   —    _  U  frooi  topt/br  MUkiton  matf  HuUiporc 
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Pife  112,  Hdc  20  from  top. /or  wonM  have  \ietn  altogethrr  rvolvwl  and  would  not 
bnve  rt'inoincd  rrad  would  not  have  been  altogether  evolved 
and  wniUil  bnve  remained. 

—  113,  — 25  £r«»ni  top.  ihe  buckle  was  laid  to  have  been  found  in  a  block  of 

stone  near  Hamilton. 

—  117,  DiliiTJal  agenc>'.    The  action  of  wind  on  dry  sand  or  mow,  and 

of  water  on  nubinerged  earth  or  iiand  having  ittniilar  results  in 
fonning  hilly  surfaces ;  ^fce  need  not  refer  all  the  contour  phe- 
nomena of  thesr  itlandt  to  "  diluvial "  agency, 

—  118,  lines  8-10  from  top.  The  red  earth  Iiaving  been  now  xhovn  to  \k  of 

organic  origin,  tlin  argument  in  the  text  is  no  longer  valid. 

—  119,  linei  9,  10  from  top,  Diluvial  action.     Tticse  pbcnnmenaare  not  iieces- 

tarily  attributable  to  diluvial  action;  for  the  upper  crust  of  the 
caverns  may  have  fallen  in  on  the  withdrawal  of  their  contents 
by  the  sea,  although  the  then  existing  connection  with  the  aca 
may  have  been  since  tilled  up. 

—  120.  line  17  from  bottom.ybr  Picion  read  Pictoii. 

—  —    —     5  from  bottom, 7%r  Mr.  Langton's  read  Mt.  Langton. 

—  123,  —     4  from  top,  ^or  sound  read  sand. 

Note, — The  land  encroachment  at  Rllmw  Day  (see  Bermuda  Memoir,  p.  109) 
hu  now  crossed  the  hill  at  certain  points.  CapU  J.  Gordon,  RG.,  informs  the 
author  that  it  has  risen  to  tbc  bright  of  the  chimney  of  Keel's  cottage,  and  is 
now  in  course  of  swallowing  up  Mr.  l>unscorob«*«  property. 


Oh  a  Proposed  Separation  of  the  m-caUed  Caradoc  Sand- 
STONr.  info  Iwodistinct  Groups;  \\z.  (I)  May  Hill  Sandstone; 
(2)  Caradoc  Sandstone.     By  tht*  Kcv.  Profcsaor  Sedgwick 
F.R.S..  F.G.S. 

[Read  November  3.  18S2.] 

Is  former  papers,  rend  during  the  sessiona  of  the  i)ast  year,  I  en- 
dcftTourcd  to  show  that  between  lUvenstonedale  mkI  Uortoti  in  Rib- 
blesdnle,  and  alon^  an  irregnlar  Hue  whieli  runs  on  the  east  side  of 
the  great  Craven  fault,  the  older  pnlreozoic  rocks  are  hosed  on  three 
difltiiict  groups  of  strata  :  ( I .)  The  Conislon  limestone  and  caloareoua 
slates ;  (2.)  The  Coniston  flagstone ;  (3.)  The  Coniston  grits. 
The  first  two  were  brought  into  coinitfirison  with  the  upper  part  of 
the  Bala  series,  while  the  tlurd  wiu  considered  as  the  true  equivalent 
of  the  Caradoc  sandstone*.  As,  however,  between  Helm's  Gill,  in 
the  valley  of  Deul,  and  Thornton  Beck  near  Ingkton,  there  was  an 
intciral  of  fidl  ten  miles  in  wliich  no  distinct  traces  liad  been  dis- 
coTercd  of  the  (,'onLston  limestone  and  calcareous  slates  ;  I  requested 
my  friend  John  Rulhven  enrcftdly  to  re-examine  the  country,  with  a 
view  of  discovering  some  additional  traces  of  the  Coniston  group 
(No.  I);  aiid»  above  idl,  of  coUeetiug  fossils,  wherever  they  were  to 

I      be  found,  in  the  hard  stprile  ridges  of  the  Coniston  grits. 
Those  who  have  read  the  papers,  formerly  pubHshcd  in  our  Trans- 
action!!, will  have  some  remembrance  of  the  structure  of  the  valley 
of  Dent.     All  the  higher  parts  of  the  valley  are  composed  of  ncArly 

tbeda  of  the  Cartoniferoua  scries  crowned  by  the  Millstone 
; 


*  Joamal  of  the  Geological  Societr,  vol.  viii.  p.  150,  &c. 
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l^rit;  while  all  tlic  lower  parts  (commeiiviiig  at>out  a  mill*  lM*luvt  ihi9 
nllAgp  and  to  the  west  of  the  f^>at  trniiRriTSe  Crovrn  faiill)  ar<*  roi^ 
poMfl  of  the  three  groujts  of  older  mcks,  ahovc  mentioned,  which 
ttometime^  highly  iucliiied  and  eimtorted.  A  CTeat  fniilt  runs  d( 
the  valley  of  Deiit^  and  a  similar  fault  runs  al^so  down  the  valley  of 
Sedbergli,  lu  consequenee  of  which  the  Coniston  grits  (the  nxMt 
Striking  of  the  older  palteuzoie  rocks  of  the  nei^hUmring  etmntry  t  arr 
repented  at  the  north  end  of  Middletou  FelU,  and  at  ihe  ntnitU  end  tW 
Howgill  Fells;  as  nmy  he  illustrated  by  the  aciximimnving  MCtion. 
These  fntdts  and  Hexurcs  do  not  at  all  atfect  the  Carbuniftrruus  aeriei^ 
and  evidently  took  place  before  the  pcriotl  of  the  Old-red-iuindflbiiie. 


Fig.  1 


X  Caniatoa  grits. 


Tlie  great  Craven  fault*  ou  (he  contrary,  took  pUoc.  for 
stated  in  former  napera,  aAer  the  C&rhoiiiK'rous  rocks  were  eomplct^. 
and  just  before  the  |>eriiMl  of  the  NeM-re<I-conglouerale9.  Il  cnmu  i 
the  TftUej  of  Deiit  nearly  at  ri^hl  angles  to  its  direction*  and  pri>- 
ducea  a  sinf^uhir  efTi^t  on  tlie  whole  features  of  t)ie  neig:faboarins 
oouutr)'.  In  some  place*!  the  carboniferous  and  the  older  ikalROCciic 
rocks  are  separated  by  deep  valleys,  ricavated  nearly  uu  tne  lii)«  of 
the  great  Onven  fauft,  and  these  valleys  ore  not  unusually  much 
filled  with  driftetl  matter  whirh  conceal*  from  ^Hcw  any  junction  of 
the  older  with  the  newer  Pidiroxoic  series.  In  other  sitiiAtioM 
(especially  on  both  aidi-sof  the  valley  of  IVnt,  anil  thrnec  down  lUr- 
bondale)  the  two  system*  an'  seen  to  abut,  ont'  ngninxt  the  other ; 
l>eing  simply  divided  by  the  broken*  and  otlcn  nearly  vertical,  masvii 
of  eATboniferoiL^  limestone  which  mark  the  rangt;  of  the  t'ravrti  fault. 

In  former  |>apcrs  I  ha\e  described  iu  sufHeieut  detail  llie  junrtimi 
at  lielnrs  (till  on  tlie  north  siide  of  the  vallrv*  uf  LVnt,  and  1  will 
DOW  shortly  notice  the  corresponding  phnmomena  on  the  .touth  side 
of  the  volley  where  the  two  systems  arc  seen  (at  the  head  of  the 
leading  from  Dent  to  Kirkhv  LonHlale)  to  abut  one  af;aim<t  the  ol 
The  general  facts  may  be  illustrated  by  the  fuUuwing,  (tartly 
section  (.Fig-  -)• 

There  could  be  no  rcisonablc  doubt  that  the  sroupa  of  this 
tion  nut6t  be  identienl  with  those  of  Helm's  Oill»  which  commrtsce 
with  tlic  (^nistun  limc?>tone ;  but  the  lowest  beds  (No.  I)  are  so  ill 
rxposed,  or  su  much  diaploa'd  by  ancient  land-sUps,  that  I  Ind 
during  fonner  visits*  been  able  to  trace  ili^tinctly  the  Oonistoa 
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through  ihem.  During  a  short  visit  to  this  locality,  in  the  month  of 
St'ptembcr,  i  met  my  friend  John  Uuthvcn,  who  had  been  Mime  tune 
employed  upon  the  task  to  which  I  have  before  iilUided  ;  and  I  fomid 
that  he  had  already  discovered  some  pood  characteristic  Coniston 
corals  and  shells  among  the  watercourses  near  the  top  of  the  pass. 
We  then  examined  together  some  broken  ground  which  has  now  been 
cleared  of  wood ;  and  iu  several  places  (especiiUlv  near  a  fam»  called 
Bowerbauk)  we  hnd  access  to  the  bore  rock,  which  cuiitnined  well- 
known  fossils  (such  as  the  TrinuchM  Caractacit  &c.)  of  the  Coniston 
limestone  and  calcareous  sktes.  The  evidence  was  therefore  now 
complete. 


Bukia. 


S.  Upp^  \itA»  of  thr  nrrat  Smr  Itmeatooe. 
0-  LiniMtriQ?  Aflil  ihalc  ID  altenuioBt. 
7-  BJilUtoac  pit  icriei. 


The  facts  here  stated  may  seem  tew  trifling  to  deserve  notice. 
They  show,  however,  how  tnie,  in  tliis  part  of  England,  natnrc 
continues  to  her  own  ty]»c ;  and  they  j>artially  help  to  till  up,  hy  a 
good  symmetrical  section,  that  internal  uf  ten  inik's,  above  mentioned, 
between  Helm's  frill  and  Thornton  IJerk.  In  the  lower  parts  of 
fiorbondale,  it  would  be  in  vain  to  look  for  the  Coniston  beds,  because 
oneouivocally  newer  beiU,  about  the  a^  of  the  Wcniock  shale,  are, 
by  the  great  flexures  of  Middleton  Fells,  made  to  abut  against  the 
Une  of  fault.  By  a  great  reversed  dip  the  Coniston  grits  are,  how- 
ever, again  brought  out  on  Castertou  Low  Fell  \  and  I  think  it  just 
possible  that  in  the  deep  water-course  on  the  south  side  of  that  Fell, 
the  Coniston  beds  may  oe  hereafler  discovered. 

So  far  OS  I  could  tnokc  out  from  a  ver}'  obscure  section,  the  lowest 
group  (No.  1)  is  of  very  considerable  thickness,  and  is  made  up  of 
dark  sluilv  beds  containing  many  bands  so  calcareous  as  almost  to 
pass  into  limcHtone.  Whether  there  may  exist  any  well-defined  bed 
of  limestone  near  the  base  of  this  group  (as  at  Coniston),  it  is  im- 
possible to  tell ;  but  the  calcareous  slates  just  noticed  seem  to  en- 
croach upon  the  Coniston  flags  (No.  2  of  this  section),  which,  at  the 
point  here  described,  do  not  seem  to  be  more  than  400  or  500  feet 
m  thickness*. 

*  Near  Conirion  the  flogt  are,  I  thiak,  fuU  three  times  the  tMckneu  here 
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The  Cunislou  pita  (No.  3)  are  msgiuficvntly  Ifroiighi  out  m 
great  preripira  calleil  ('olm  Scar,  aiul  arc  of  far  {m^ater  thirki 
than  the  flags  ;  niiii  near  their  eastern  eiuJ  they  are  travrmrii  br  a 
dyke  cuni{iotje<l  chiefly,  hke  many  others  in  the  m-ighbouring  niuun- 
lainA,  of  flesh -coloti red  felsjmr  ami  black  mica. 

But  are  the  Coniston  zrits  the  exact  e<^ulTalent8  uf  the  rocka,  whkil 
in  North  Wales  and  Stiropshire,  &c.,  are  repreavuled.  ou  the  Go- 
Tcmment  Map,  under  one  colour,  as  Caradoc  sandatuue  ?  To  answer 
this  question  Adly  would  require  such  a  series  of  foasils  as  no  one  W 
yet  diseovered,  or  perhaps  ever  will  discover,  in  these  hard 
grits.  When  I  gave  notirc  of  this  {taper,  I  ho]>ed,  before  it  wm 
to  have  before  me  the  last  result  of^John  Uutbven*9  labour*. 
fortunately  I  have  not  yet  received  from  him  a  single  spccimni,  be- 
yond those  we  collected  together  during  a  single  day's  labour  on  the 
•ectiou jtLst  descriU'd.  I  may,  howiver,  express  my  full  conrictinn  (hat 
the  question  implied  in  the  title  of  this  communication  ranuot  be 
settled  hy  an  appeal  to  the  Coniston  grita,  but  must  have  ttx  final 
answer  determined  by  the  more  complete  evidence  exhibited  in  Uit* 
mure  |K*rfeet  Bi*ctious  of  Wale:)  and  Sbropsliire,  wliich  gave  to  Sir 
R.  I.  Mnrchison  the  base  and  6U|)erstructare  of  liis  *'  Silufian 
System." 

Deeply  do  1  lament  that  inevitable  engagements  prevented  me, 
during  the  summer  iiumths,  from  undertaking  a  joint  laUmr  with 
Profe!^sor  M't'Oy,  which  I  had  long  thought  of,  and  bi'lieved  it  po^ 
sihlc  to  complete  in  four  or  five  weeks  ;  vix.  of  examining  some  of  the 
bMt  MCtioEiS  through  certain  groups  of  strata  which  liavc  hitherto 
been  deacribed  as  Caradoc  sandstone ;  ami,  as  such,  arc  repnwnted 
by  one  colour  in  the  beautiful  published  sheets  of  the  Uoveniment 
Survey,  as  well  as  in  the  Maps  and  Sketches  that  accompany  I'rofemor 
Phillips's  Memoir*.  We  could  not  )H>giu  our  task  before  Tueaday 
the  21st  of  September,  and  on  the  Monday  following  wr  were  tr- 
luctaiitly  compelled  to  abandon  our  task.  We  did,  however,  examinr 
the  so-<^lcd  Caradoc  saud'^tone  uf  May  Hill,  and  tlu'  cormi|»ondiBg 
deposits  on  the  west  flank  of  the  Malverus,  in  perhaps  kutfirimt  d^ 
tail  for  our  express  pur)M»so ;  and  we  bestowed  some  labtmr  on  iIm 
well-known  ilorderley  si'ctiou,  the  upiier  bedi  of  which  were,  baw* 
ever,  concealed  by  the  swollen  state  ut  the  river  Onuy.  Our  attempt 
on  the  Soudley  section  was  nlmiMt  entirely  defi*ated. 

Had  the  sections  been  previously  uukTiown  to  us,  it  would  Imiv^ 
been  utterly  impoasible  to  make,  iu  so  short  a  time,  any  approach  lo 
their  true  interpretation;  but  we  hail  only  to  examine  sectMrnawlacfc 
had  been  alre«dy  deecribed  in  ample  detail;  and  wr  confined  our 
inquiries  to  one  simple  question  ;  nx.  whether  the  sn-calleil  t*arador 
group  might  not  be  naturally  subdivided  into  two  or  more  diatsnct 
groujNK  in  (^mfornuty  witli  the  inilicntions  uf  tlie  fuwiU  f 

3latf  Htll. — Of  the  bcflutiful  Silurian  sections,  those  which  cwt 
through  the  WunUiopc  elevation,  ant)  tbtiM*  which  connect  the  c««l- 
field  of  the  Forejit  ot  Dean  witli  the  sandstone  axis  of  May  Hill,  i 
perhaps  the  most  clear  and  inntruetive.  It  would  be  idle  fur  mr 
of  tbc  Geotogical  Survr^  of  Gral  Britaia.  wL  ii.  put  U 
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(leUin  the  reader  one  moment  in  a  general  ilcscription  of  these  well- 
kno\ni  isections  ;  niul  ihv  accompanying  sketch  U  simply  nseJ  to  help 
the  meriiory,  and  to  give  coherence  to  the  subjoined  remarks. 

Fig.  3. — Diagram  s/towint;  the  succession  of  rocks  from  the  May  Ilill 
Saiulstone  upwards. 
MW.  May  Hin,  N.B. 


\-- 


l:  Coftl-fl«td  ot  thi  Far«.n  of  I>Mn. 

3.  MuvntKin  timrsUinr. 
S.  Old  Rm)  SiuiiUtiiae. 

4.  Upper  Uidlow. 

5.  A3^e*a7  limcfttone. 


4.  fjower  LiuUow. 

7.  W«Dloek  limatane. 

8.  Wcnlock  fthftk. 

9.  Wvolhope  limestone. 
10.  Mi;  Hm  cindirtonr. 


The  Woolhope  sections  are  the  most  perfect  and  symmetrical ; 
but  tlie  May  Hill  section  was  best  for  our  purpose  ;  viz.  to  examine, 
and  connect  together,  tlie  two  groups  which  are  at  the  base  of  the 
section.  In  the  May  Hill  section  we  have  the  following  groups  in 
true  descending  order : — I.  The  Carboniferous  scries ;  2.  The  Old- 
red-candatone ;  3.  The  Ludlow  series  (Nos.  1,  5,  6  of  the  sketch)  ; 
A.  The  Wenlock  series  (Nos.  7,  8  of  the  sketch).  Respecting  these 
font  groups  there  has  been  no  doubt  since  the  Silurian  Sections  were 
first  published  by  Sir  R.  1.  Murchison.  5.  These  groups  are  fol- 
lowed by  tliin  bands  of  concretionary  limestone  (No.  9  of  the  sketch), 
separating  the  base  of  the  Weidock  shales  from  the  underlying  grits 
of  May  Iliil-     6.  The  shellv  sandstones  and  grita  which  form  the 

•  dome-like  elevation  of  May  ftill  (No.  10). 
The  last  two  groups  of  this  section  were  considered,  in  the  "  Silu- 
rian System,"  as  Caradoc  sandstone.  Snbserjuent  labourers,  espe- 
krially  Professor  Phillips,  have  pointed  out  good  reasons  for  regarding 
the  hands  of  coiicrt'tiunor)'  limestone  as  an  integral  part  of  the  Wenlock 
series  ;  but  he  and  the  other  Government  Surveyors  liave  coloured  and 
described  the  May  Hill  grits,  &c.  as  Caradoc  sandstone. 

The  bands  of  limestone  last  mentioned   nii^ht,  I  think,  be  most 
eonveniently  called  Loicer  H'entock  fimrjttnne ;  hut  the  name  Woof- 
hope    iimcstone  having   for  some  time  passed  current.   I    will   here 
adopt  it.     All  the  Silurian  limestones  are  local  phtcnomena ;  none 
^m    of  them  are  so  persistent  as  to  offer  good  terras  of  comparison  be- 
^B   tween  countries,  of  the  same  age,  which  are  widely  separated.     This 
^    remark  applies  with  all  its  force  to  the  Woolhope  limestone.    Round 
May  Hill  it  is  in  many  places  so  degenerate  as  to  have  been  over- 
looked in  the  sections.     At  Littlehope  (and  in  other  places  within 
the  Woolhope  elevation)  it  is  more  clearly  developed,  and  cannot 
escape  notice,  as  it  is  extensively  l)umt  for  lime.     At  Presteign  it 
reaches  its  maximmn  of  development ;  and  it  there  so  entirely  re- 
^K  sembles  the  most  complete  form  of  W^enlock  Limestone,  that  for  many 
^P  years  it  was  confounded  with  that  rock*. 

H  *  See  Quart.  Joum.  Cleol.  Soc.  vol  vi.  p.  4S5. 
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hi  the  (f;rvat  devclopineiit  uf  the  Siliiriui  rocks  of  Uonhi^h«hirr  nc 
\obe^  I  beheve,  all  traivs  of  tlie  Woulliope  limestone ;  luiu  in  inanT 
parts  of  Wcfttmori'laiid  aiid  I^aucashire  tt  dtsapiKrars^  vith  the  uthrr 
Silurian  limestones,  entirely  from  amon^  the  older  paltroiuic  rociut. 
Still  it  descTAes  n^mark*  that  iu  the  range  of  the  true  Silurian  rock» 
of  North  Lancashire,  from  a  part  uf  Low-Furuess  to  the  foot  uf 
ConistoD-water,  we  find  iu  several  f>lacet»  the  CouisCon  griti  orcrUid 
by  difU'ontinuous  beds  of  concretionary  limestone,  which,  with  my 
present  vifw»  (for  I  would,  provisionally,  identify  the  Contitoo  grits 
with  thoM'  of  May  Hill),  I  should  not  hesitate  to  bring  into  near 
comparison  with  the  ^^'oolhope  limestone. 

Ou  the  south  side  of  May  Uill  the  Woolhope  beds  are  doC  merely 
di^Micrate  and  coDcretionary,  hut  they  alternate  with,  and  paM  intOi 
a  yellow  soft  decomposing  sandstone,  which,  tiere  and  there^  fimlBJnt 
many  ill-presen'ed  losails.  In  this  way  the  befls  in  question  areB  to 
form  a  distinct  mineral  passage  into  the  upfXT  lieds  of  tlie  central 
dome  of  May  Hill :  and,  by  way  of  conclusion,  1  may  remark,  that 
all  the  fossils  of  the  group  under  notice  were  of  Wenlock  spcqes, 
without  any  admixture  of  those  tyjtes  which  (using  the  DomencUlore 
of  my  former  paper)  are  characteristic  of  the  higher  groups  of  tlie 
great  Cambrian  series. 

Dismissing  tlie  M'oolhope  limestone,  we  next  come  to  the  great 
central  mass  uf  May  Hill.  Its  \ip|>cr  beds,  which  are  of  a  Terr  oom* 
siderublo  thickness,  contaiu  many  well-prtserred  futsails.  The  lower 
beds  uf  the  dome,  which  cn>p  out  as  we  advance  tuwanls  its  Himinil« 
are  tnure  coar^,  are  sometimes  very  ferruginous,  and  here  and  then 
become  so  coarM  as  to  pass  into  a  conglomerate.  Tliesc  lower  b«di 
arc  ill-exposed,  and  we  had  very  little  lime  for  their  examinatkNi, 
nor  did  we  obtain  from  them  one  single  fosail.  But  from  the  tbelly 
saiuUtones  wliich  form  the  south  brow  of  May  Hill,  and  dr«crnd 
unequivocally  under,  and  pass  into^  the  abOTe-mentiooed  Woolhope 
be<ls,  I  am  cnablcil  to  give  the  following  list  of  fosdb,  obtaixicd  dttriaf; 
two  visita,  by  the  joint  labours  of  Professor  M'Coy,  Rev.  P.  B.  Brodie, 
and  myself.  The  luuncs  arr,  of  course,  girea  on  the  authority  of 
Profcaaor  M*Coyt— 

Lift  <iftk€  May  Bin  FomU,  fe. 

The  Ictur  (W.)  b  dRitd  to  loch  tpeciev  ■•  are  known  id  olhsr  vaAmkmi 
Wenlock  locaUtiN. 


I 
I 


I 


P»i0oefeh»  yoff  ita  CWX 


Ptmtamtrm  tei  (UahOTa). 

JinyVvrtf  (W.). 

(W.). 

(W.J. 
MHali 

i/-(W.). 

"  Of  the  aboTc  twenty -two  spaciea,  nineteen  are  well  kinwa  i 
uoduubtnl  Wenlock  or  superior  strata  <kf  otlwr  ifiBtiicta»  aad  a 


CbmaMM  mrpmhidm  ( W.}. 


Mlimtim  rpficmlaru  (M'.']. 

HrmtiM^rw  mmHcmU  (LitfUow). 

(W.). 
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wril-p reserved  antl  clearly  distinguishable  ;  two  of  the  remaining  three 
are  such  imjivrfpct  c&sts  that  I  can  but  doubtfully  indicate  tliem. 
One  of  these  two  and  the  third  {^IropHnmena  simutans  and  PtmtamfruM 
IfftJt)  oecur  at  Mnlvem  also  with  AVonlock  fossils.  The  shell  which 
I  figured  (Synopsis  of  the  Silurian  Fossils  of  Ireland)  under  the  nutne 
SpirifffT  ovaiitu  has  been  found  by  Mr.  Salter  ^i  be  identical  \vith 
the  distorted  oast  named  S.  /irafus  by  Sowerby,  and  I  now  can 
prove  it,  fro?n  the  May  Hill  sjK'cimens,  tu  be  the  exterior  of  the  Pt^ntit- 
merus  fens.  The  Ortkis  Davifhoni  is  an  exciusirehj  Weuloek  lime- 
stone species  dcfioribed  by  MM.  Davidson  and  De  Verneuil,  con- 
founded in  this  country  with  the  totally  different  OrtkU  fiobeltulum 
of  tlie  true  Caradoe  sandstone  and  inferior  beds.  With  the  exception 
of  the  three  dnubrfid  spreies  alluded  to,  there  is  uofotiniim  the  above 
list  which  ig  not  well  knotofi  in  the  "N^'cnlock  limestones,  and  some  of 
them  are  pecuhar  to  it.**  (Professor  M'Coy.) 

In  this  list  there  is,  then,  no  athnixture  of  those  peculiar  types 
which  are  respectively  supposed  to  characterize  the  two  great  divi- 
sions (Cambrian  and  Silurian)  of  the  older  Palaeozoic  series.  It  is  a 
true  and  characteristic  Wenlmk  list,  and  whatever  reasons  there  may 
be  for  (i^oupiug  the  Woolhope  beds  with  the  Weuloek  series,  the 
same  reasons  apply,  with  all  their  force,  to  the  May  Uill  fossiliferoua 
sandstones ;  and  with  perfect  propriety  they  might  be  named  Wen- 
lock  grit  or  WVnlock  sandstone.  For  the  present,  however,  I  would 
rail  them  May  Hill  sandstone,  and  un((nestionably  separate  them 
from  the  well-known  sandstone  bet^veeti  Caer  Caradoe  and  the  great 
terrace  of  Wcidoek  Edge.  And  let  me  here  remark,  Ihat  whenever, 
in  this  pafKT,  I  use  tlie  words  Caradoe  ttandstone,  without  any  ex- 
planatory phrase,  1  mean  to  designate  a  group  like  that  of  Hortlerley 
or  Caer  Caradoe,  containing  the  well-known  fossils  of  the  great  upner 
Cambrian  or  Bain  group.  With  this  limitation,  the  true  Caranoc 
fauna  is  very  widely  distinct  from  the  fauna  of  the  May  Ilill  sand- 
stone :  and  the  term  Caradoe  is  thus  limited  to  strata  which  are  the 
true  equivalents  of  those  which  first  suggested  the  name — Caradoe 
sandstone.  Wliether,  in  the  centre  of  the  dome  of  May  Hillf  there 
may  not  be  some  older  beds  with  a  difffreut  group  of  fossils,  is  a 
point  we  had  no  means  of  determining,  and  I  write  only  from  the 
evidence  now  before  me. 

Section*  OH  the  West  Side  of  the  Malvern  HitU. 

Some  of  these  sections  are  vor)'  complicated,  and  the  great  merit 
of  first  reducing  them  to  order  is  due  exclusively  to  the  author  of  the 
'Silurian  System.'  In  the  elaborate  and  excellent  survey  of  the  Mal- 
Tem  Hills  and  the  neighbouring  districts  (ptdjlirthed  in  the  Memoirs  of 
the  Government  Geological  Survey  in  I8-4JS,  nearly  ten  ycnrs  after  the 
first  appearance  of  the  *  Silurian  SyKtcm'),  Protessor  Phillips  made 
some  important  corrections  of,  and  additions  to,  the  original  puWisUt  d 
^^-  sections.  These  corrections  weie  not,  however,  of  such  a  nature  as 
^t  to  detract  from,  but  rather  to  add  to,  the  great  merit  of  the  original 
^1  survey  ;  and  he  seems  to  have  been  so  much  niwler  the  influence  of 
^H   this  sentiment,  as  to  have  retained  the  original  nornenclalure  of  "  the 
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Silurian  System**  in  some  cases  where  the  evidence  adduced  by  him* 
aelf  pointed,  as  it  nytpears  to  me.  by  a  true  lopcal  iuference,  to  M 
raodilication  in  the  naming  of  the  f^ronps.  Thus  he  coutinnea  to  d»- 
sig:iinte  the  May  Hill  ^nt»  hy  the  name  Caradoc  sandatone,  tboa^ 
their  fosslU  are  uluiosl  ideutical  with  those  of  the  Wetdock  bcda.  la 
describing  the  Tsk  district  he  has  indeed  changed  the  noznrodfttore 
and  elevated  certain  beds,  previoufaly  called  Caradoc  and  LUnddlo, 
into  the  Wenlock  p<*rio<I ;  and  after  having  done  this  he  adda — 
"  that  here  (in  the  Usk  district)  is  a  second  instance,  more  ir^ 
markablo  than  that  nlrt^adv  established  on  the  western  side  of  the 
Malveni  Hills,  of  the  deposition  of  sandstones,  muiendogirjdlv  of  the 
Caradoc  type,  in  on  ocean  filled  with  the  life  of  tlie  Wenluck 
period.'*  (Memoir,  p.  202.) 

Fig.  4. — Diagram  showing  n  vertical  ration  of  the  Lowrr  Palmveoic 
Rockt  in  the  3fa/renur.     (After  Phillips ;  Memoir,  p.  51*.) 

Old  ftmo  Sammtonv,  13. 


htL 


IMVtMl. 


St  asm. 

If  the  fact  be  admitted,  that  certain  beda  (at  May  Hill  and  th* 
Malvenu),  "although  mineralogically  of  the  Caradoc  type/*  mrtria 

*  la  KConUiKT  with  the  view*  of  ihU  pAprr,  we  ^toaU  call  Moa.  A  laj  5  fej 
tht  umn  Usf  IliU  CDnglomeratr  trnl  \U\  Hill 


IDgwick  on  the  may  hill  sandstone. 
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A  good  Wcntock  group  of  fossils,  it  seemB,  in  sound  logic,  to  coiiiirni 
rather  tlian  invalidiite  my  previous  conclusioii,  viz.  that  the  May  Hill 
wmdatoues  are  a  part  of  the  Wenlock  group,  and  not  a  part  of  the 
true  Camdoc  group.  That  these  sandstoneti  of  May  Flill  are  a  part 
of  tlie  tnic  Wcniock  group,  appears  from  their  place  in  the  section, 
their  passage  beds,  and  tlieir  fossils.  And  spite  of  tlie  continuance 
of  an  older  minL-ral  type,  which  apparently  offers  good  condiliuns  for 
the  uninterrupted  life  uf  the  older  (ur  Cambrian)  species,  such  species 
are  not  eoutinued,  so  as  to  pass  upward  into  the  May  Hill  sandstones. 

The  sections  on  the  West  side  of  the  Malvems  are  so  well  known 
to  all  who  can  take  any  interest  iu  this  paper,  that  I  hardly  need 
copy  or  discustj  any  one  uf  them  :  hut  I  tliink  it  f\pe<lieut  to  copy 
the  vertical,  ideal,  section,  in  which  Profes:ior  Phillips  represents  the 
whole  series  of  the  paltcoxoic  groups  which  are  brought  out  on  the 
western  slopes  of  the  Malveru  Hills  (Fig.  I). 

The  ahove  ideal  vertical  section  apjnies  specially  to  the  sections 
here  under  notice,  and  is,  I  believe,  perfectly  accurate.  Nos.  1  and  2, 
the  lloUyhumh  samUiunt^  and  the  Black  shales,  here  ekirt  the  bosses 
of  syenite,  in  the  manner  described  in  iletoil  by  Professor  Phil- 
lips, and  form  the  base  of  the  series  hitherto  described  collectively 
imder  the  name  of  Camdoc  sandstone.  Adopting  this  nomenclature, 
BO  far  as  I  believe  it  tenable,  I  shonld  provisionally  call  No.  1  Caradoc 
sandstone,  and  No.  2  Caradoc  shale ;  which,  I  believe,  agrees  with 
Professor  Philhps's  view*.  This  sandstone  is  unfortunately  very 
sterile  of  fossils ;  but  along  the  western  skirts  of  the  Malvern  syenites, 
there  arc  (as  has  been  described  iu  the  Memoirs  of  Murchison  and 
Phillips)  several  spots  iu  which  groups  of  rucks  are  found  containing 
fossils.  And  should  any  of  the  beds,  in  tliis  skirting  position,  contain 
a  group  of  true  Caradoc  fossils,  we  should,  of  course,  place  them  at 
the  base  of  the  Malveni  scries ;  but,  north  of  Hollybush,  no  such 
beds  fell  under  our  notice. 

The  lHuck  Sfutles  (No.  2)  are  so  interlaced  with  Ibe  neighbouring 
sandstones  as  not,  I  think,  to  be  separable  from  them.  This  is  also 
the  published  opinion  of  Professor  Phillips.  There  is  nothing  iu  the 
mineral  etructure  of  the  shales  to  indicate  a  rock  of  great  antiuuity  ; 
and  if  this  remark  were  regarded  as  of  little  nmment,  I  should  add, 
tliftt  there  is  nothing  in  the  position  of  the  shales  to  indicate  Uic  fact 
that  they  had  been  anomalously  protruded  amung  the  neighbouring 
sandstones.  Tliis  opinion  of  on  nnomoidus  prutrusion  of  a  very  an- 
cient rock  (viz.  the  Tremadoc  slate,  which  is  low  iu  the  great  Cam- 
brian scries)  was  not  vindicated  by  Prof.  Phillips ;  but  has  no  doubt 
been  suggested  by  the  fact  (first  published  iu  his  Memoir),  tliat  im- 
perfect portions  of  two  small  new  species  of  Olettus,  and  the  frag- 
njcnt  uf  another  doubtful  species,  had  been  found  among  these  Black 
shales.  Assuming,  without  reserve,  the  truth  of  these  determina- 
tions, what  do  they  appear  to  prove  .'  Oidy  that  the  gemis  Ofe/tm, 
which  began  during  the  very  early  deposits  of  North  Wales,  still  ex- 
istetl,  though  verj'  rarely,  during  the  period  of  those  rocks  which 

iform  the  newest  members  of  the  great  Caml>riau  series. 
Much  time  was  lost  by  Prof.  M'Coy  and  myself  in  seeking  for  the 
*  Memou',  p.  53, 
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Ofenii  A»d  I  believed  thiit  we  fnilcd  in  tiiidin)^  ihem  from  tiir  wi 
of  a  good  pick-axe,  vrbich  1  would  recomiiieud  tu  all  gt>oli>^Uu  « 
are  disposed  to  attempt  the  task  in  which  we  weir  defeatrd. 

"  Carttdoc  Con^hritrrate  and  I'urpie  SAoUm,**  ^t.  No.  4. — We 
were  Tery  reluctantly  conij>elled,  Iroin  want  of  linie,  to  git*  up 
our  examination  of  tlie  whole  section  from  the  itoutli  end  of  tiw 
Syenite  liills,  over  Howler':*  Heath,  to  the  ^\'oul^lope  Umrslonr. 
We  therefore  \v(i  this  »ectioii  Uolf-lini^hiil,  and  made  a  travrrw  tutiie 
l*^tnor  I'ark  S<H:tiuu,  wi.^hiii^  l■^pt'eialIy  lu  f\aniine  tin*  well-kuuwn 
fof«siliferouH  fiunrrie*).  in  the  hntw  of  the  hill  on  the  »outh  sidr  of  the 
obelisk.  "  The  thick,  »ul^.  purpliKb.  and  grey  and  browu  Mndatooaa 
under  the  obeliitk  are  (as  Professor  Phillips  fttates*)  a  ^k»\  exainplr 
of  a  part  of  thin  group"  (Nu.  1).  Fo»siU  are  ^er\'  abundaut  m  tkia 
locality,  first  brought  into  notice  by  Sir  U.  1.  Mnrchi»on.  W«  col- 
lected, alinoftl  e\clu!iivelv  from  one  well-kuowtt  quarry,  the  follo«rtB|; 
Bpcdca: — 

rfnt/n/a). 

i*rinww«(W.). 

Pttrin^m  rtirx^kjtm  (H,  w.  ^ 

JfM  AwlMri  (not  kaowa  flM* 

where'). 
OrtkoetroM  »iiaar«^w  0*'.). 


FarotUtt  ao/ktamdira  (SV.). 

Slmtijifiru  fibfftaa  (W.), 

CfjrntUitfii  »rrpuiartU9  C^\)- 
^irtgrrtnu  maryirtatu  (VT.), 

rr/iniiarM  (W.). 

PtntamerM  fl—tna  (W.]. 
Ih-thit  tkgmiiMh  (W). 

kphridai^.). 

Upttmttt  mmiima  (W.). 

"  An  examination  of  the  fossils  from  thia  locality  in  the  CoDectioa 
of  the  Government  Survey  in  Jeniiyn  Street  failed  to  nflnn!  n%  anv 
trace  of  the  Bala  and  true  Caradoc  ui&bils  (cjuoted  in  Pmf  Phiilina  a 
Memoir,  p.  Hi),  with  the  WruhH'k  ty^tes  which  we  found;  ana  aa 
Linyvffi  attenuata  is  marked  therr  as  abundaut,  and  as  wr  ftmad 
abundant  remaiiu  of  an  undi^sicnhed  Linffuim,  eaUxixly  distinct  (wm 
that  t>[>ecies,  it  »  just  noasible  that  the  two  refer«nr(*s  uiav  Ik*  Kn  tbe 
one  object.  It  is  possiule  aUu  that  the  Curadoc  OrtMis  bth*intia  nmy 
be  a  misprint  for  tlie  Weulock  Orthit  bifoba.^*  (Proreaour  M'Coy.) 

So  far  HH  ii  goes,  this  list  i^  we  tliink.  derisive ;  and  it  Mrtos  tu  pnn« 
Nos.  4  \-  5  of  the  vertical  wction  must  be  the  very  near  ruit&- 
itfl  of  the  May  Uill  »crie8;  and.  tberrfore,  true  Upper  Siluruui 
or  Wcnlock  sand^tonef.  (^n  tlie  toheme  of  Professor  I'hiUipa,  tlic 
groupa  (to  Xo.  6  inclusive)  are  called  Caradoc.  On  the  sclK*me  of 
tne  *'  Sihirian  System,'*  all  the  groups  (m  far  as  No.  (i  iiiriuttvr)  are 
called  Caradoc.     It'  wr  assume  the  old  nontcnclaturc,  we  arc  led  mto 


I 


I 


r.  p.  ft7. 
t  AawtbailBOl  time  Iw  comptrte  our  vertion  over  llowler'i  lltatli,  i 
ftcfcnor  PMHpt  bu  givru  no  trpcrtt^  U*t  of  fouiU  from  that  locabty,  w 
aatj^ailltlM  Inltowiag  IU4  ol  llowlrr's  Hutk  fuMlU.  ui«tle  frvtu  the  ilra«en 
OaolHl^cri  Sonray  ia  Jtrmyn  Sirctt,  to  whtrh  a  hl>cfml  *cctn  «u  graatcd  i 

rttrmU  Urn  (W.)-  O^^u  tttpmniuU  {WA 

TmimrtJil^^M  ormitut  (U'  ).  Lrftmftmi*  rf»yr»M<  <|  W.). 

lmtrmmr%9 pmmclmtnt  (W.).  iyl—  Z«rifal«  (W.), 

tifuHgtrmm  rHtruimru  (W.).  Wftt^komim ptwim  (V.). 
Pmfmmma  Itms  {\U}  Hill). 


vitht 
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conclusions  which  are  at  war  with  the  fossil  evidence,  and  are  not 
proved  bv  the  evidence  of  the  sections,  but  if  we  keep  our  nomen- 
clature in  reserve,  and  determine  the  true  relations  of  tlie  several 
groups,  both  by  help  of  sections  and  of  fossils,  there  is  no  real  diffi- 
culty. Somewhere  near  the  base  of  No.  ^,  among  coarse  and  confused 
beds,  we  would  {at  letutt  provisional  I  ij)  draw  our  line  of  demarcation,-^ 
eronping  Nos.  4,  5,  &  6  with  the  true  Silurian  series,  and  cutting  off 
from  them  all  lower  groups,  whirh  are,  so  far  as  we  know  them 
zoologically,  rocks  of  a  different  series  (i.  e.  Cambrian).  In  this  view, 
the  section  of  the  South  Xfalrerns  and  the  sections  of  May  Hill  arc. 
we  bdieve,  in  good  accordance  ;  and  Nos.  4  and  5  become  May  Hill 
sandstone  and  conglomerate. 

Sectioiut  on  the  N.IV.  flanfc  of  the  Woi'rente.rskire  Uracon. 

It  will  be  seen,  by  n  glance  at  his  very  good  ground  plan  (p.  GO), 
and  tlie  Map  n])pcTided  to  his  Memoir,  that  Professor  Phillips  con- 
tinues his  highest  Caradoc  group  of  the  South  Malvcrns  (No.  5  of  the 
vertical  section )  along  the  western  (lank  of  the  chain  to  a  point  north 
of  the  Worcestershire  Beacon.  From  this  Wew  it  follows  inevitably, 
that  the  whole  section,  from  the  flank  ot'  the  M'orcestershire  Beacon 
to  the  Woolhope  limestone,  must  be  through  beds  which  are  superior 
to  the  group  under  the  obelisk  of  Eastnor  Park.  If  this  conclusion 
be  admitted,  it  seems  to  follow,  from  the  published  lists,  that  ffowi 
ffrmips  of  Wenlock  and  Caradoc  fossils  overlap  one  another  in  the 
Sertiona.  For  example,  Professor  Phillips  states  that  the  Eastnor  Park 
fossils  belong  to  the  lower  fossil  group  of  the  Malvern  sections  (No.  4), 
and  all  the  groups  up  to  the  Woothopc  limofitone  arc  called  Caradoc; 
yet  we  have  seen  that  these  Eastnor  Park  fossils  form  a  true  Wenlock 
gTcJUp,  not  containing,  so  far  as  the  fossils  have  been  observed  by  our- 
selves, one  characteristic  Caradoc  species.  But  in  the  li:it  of  fossils  from 
the  beds  on  the  N.W\  flauk  of  the  Worcestershire  Deacon  (which  be- 
long to  No.  5  of  the  vertical  eectioo  imd  Iherefore  overh'f  the  Eastnor 
Park  group),  he  gives  three  or  four  species  which  are  generally  ronsa- 
dered  characteristic  of  the  true  Caradoc  sandstone  (Memoir,  pp.  63  & 
66) ;  and  in  a  subsecpient  page  (p.  70),  whUe  discussing  the  boundary 
between  the  Wenlock  and  Caracloc  grotips,  he  states  *'  that  the  older 
characters  (both  mineral  and  organic)  reappear  within  the  later  de- 
posits, and  the  later  characters  sliow  themselves  amidst  the  enrUer 
deposits." 

In  my  last  Memoir  I  accepted  the  hypothesis  of  an  overlap,  on  the 
strength  of  this  evidence,  though  it  made  directly  against  mvself. 
Professor  M'Cny  opposed  it  strenuously,  on  the  evidence  of  the  Wood- 
wardian  fossils  which  had  been  collected  by  myself  during  previous 
years ;  aud  our  johit  ej&cursiun  was  the  reuult  of  this  dittcreuce  of 
opinion. 

Our  time  was  so  limited  that  we  were  compelled  to  confine  our- 
selves to  one  single  section  ;  aud  we  naturally  selected  one  exhibited 
'•  along  n  little  stream  which  descends  from  the  north-west  end  of 
the  W"orcestershire  Beacon,  where  (as  stated  by  Professor  Phillips) 
the   upperfnost  and  lowermost  beds  of  the  Caradoc  soinistone  are 


pRftCKRniNtn  orTRK  oKotoofCftt  Bonmr. 

exposod.  And  both  tinder  interesting  circumstaoceft**  (lilenuiir.  p.  6.') 
luid  he  further  state«(,  *'thnt  t)u'*w  uppermost  beds  show  n  prcaliar 
and  unequivocal  gradation  or  nlteniation  from  the  lower  to  ttwanprr 
Silurian  serii'b."  The  phseuumena  here  noticed  are  al«)  well  dracnbnl 
in  the  *  Sihirioii  System/  wliere  all  the  beds  between  the  STcnitBi 
and  the  M'oolhope  limei^tonc  inclusive  are  considered  as  forminj^  a 
true  Caradoc  group.  The  phienonieim  along  the  line  uf  scctioo  arc 
as  follows: — (L)  Immediately  under  the  public  road  is  a  arrif*  of 
beds  dipping  at  an  angle  of  about  GU°  towards  the  flank  of  thr  Wor* 
ceatersbire  Beacon,  and  therefore  apparentfy  pasoing  uiukr 
Syenite.  They  are  in  a  reveraed  position.  Their  thickoeu  it 
derable,  and  in  mineral  structure  they  certaiuly  might  be  brought 
near  compansou  with  some  of  the  well-known  calcareous  and  ibeOy 
sandstones  of  the  true  Caradiic  groups  of  Ilorticrley,  Sondley*  A«. 

(2.)  Next  follows  a  short  interval  of  obscure  ground,  where  ibc 
rocks  are  partially  covered  ;  l>eyoud  which  break  out  the  uppmnoat 
beds  of  sandstone,  graduating  into  the  Woolhopc  limestone^  rxadlj 
as  stated  by  Professor  Philhpm  mud  lu  exact  analogy  with  the  oorra- 
sponding  beds  of  May  Hill*. 

Are  the  lower  (and  probably  inverted)  beds  of  this  •ection  irat 
t.'nradoc  sanilstone  f  i'rofein^dr  Pliillips's  List  of  Fossils  (pp.  05,  66) 
niiglit  seem  to  sanction  an  afHrmative  answer  to  tlii*!  cjut*suou  ;  for  m 
addition  to  about  tweuty  species,  which  mi^ht  Ik*  lookrd  for  in  a  good 
Wrnlock  group,  he  givea — 


Mryp€  hemupharica, 

OrthtM  tntuitinaria. 


fjrthut  vir^ia^ 


U 


which  are  generally  considere<l  go<}d  characteristic  Canuloc  foHli^. 
But  if  we  adopt  this  conclusion,  and  also  put  down  all  the  brda  of 
this  inverted  section  as  one  group  (No.  5),  it  then  must  follow  that  a 
true  cluu-acteristic  Caradoc  group  (No.  5)  may  orrrite  a  group  wttli 
characteristic  and  unmixed  Wmfock  aptcietX  (No.  4).  Toia  ad- 
mission wotdd  rirtually  atfirni,  uol  merely  that  the  siKvie*  of  an  nppor 
group  might  descend  mto  and  be  partiallv  miied  with  llie  species  of 
a  luwer,  but  tbat  a  good  upper  group  of /oesilsmisht  overlap  and  d^ 
soend  beneath  a  lower  group.  Sooner  than  (in  Um  cam  before  oa) 
adopt  MS  improbable  an  intcrprettttion  of  die  facts,  we  ihoald  ap|irid 
to  tne  broken  itlsctintinuous  aeccioni,  and  uidicsitatingrly  affirm  that 
the  upper  and  lower  ]K)rtioD8  of  the  beda,  above  descnbeil,  belongrd 
to  two  separate  groups  ;  the  brds  near  thr  8yrnit#  haniig  been  brought 


*  Piuletaot  rhillip^  who«e  »rction»  wf  bavt  coaMasdjr  relied 
aajr  doubt  of  their  iccurmey.  •tatct  tliat  the  horiaoBCal  len^  vi  ifais 
the  Snnite  to  the  Woolhope  fnmp  U  about  &00  feet. 

\  HMprctiacthcte«pecii!S.»ee  ProfcMor  UK>iy'sobiCffTttkMalfMiad(4laflw 
IM  of  foMlii  miiii  thu  locsUty.  p.  W7.  V"  ™"  -.»~-k'"™.  mw<*  A-i-,!  «  %y^ 
borth  sMe  of  Itw  htulel.  uiil  we  att«*cd  tl  na 

tht  south  silk.     Wc  dki,  bowner,  ir»c*  «»:  ": 

*  Vk>  hsvr  alrrailt  tliow  n  thai  Iht  |iu»U*  uf  llw  Im^Mkh  Tark  gi ou^  ( Ntk  4)  are 
tither  nfw.  or  tuchM  sre  fouad  la  tme  Wealock  b«la  The;  are,  tlMvelDnr,  a 
|ood  Wealock  groitp. 
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Orihia  biinha,  W. 

elegantuta,  W. 

Strophomewi  pfcten,  W. 
Spirigerha  n/icuktrii,  W.        • 

marffitMiiMt  \V,   {Tert&raiula 

bricata.  Si).  Syil.) 
^ir\fera  ctjrttfita,  W. 
fiemWiyriit  lacttrtoaa,  W. 


up  from  bcucflth  the  purple  sandstones  aud  conglomerate  of  Eaatnor 
Park  (No,  4). 

So  far  lis  our  own  evidence  goes,  we  are  not,  however,  driven  to  this 
or  any  other  new  hj'pothesia.  We  believe  the  beds  of  the  section  to 
belonff  to  one  group  (No.  5),  (exactly  a3  Professor  Phillips  interprets 
lliem.)  and  thai  they  do  represent  the  shelly  sandstones,  i*tc.  which 
underlie  the  Woolhope  beds  of  May  Ilili.  About  the  upper  beds 
of  the  section  there  seeni3  to  be  no  tiouht.  The  lower  beds  may 
coutain  a  very  few  species  of  fossils,  generally  considered  charac- 
teristic of  the  Caradoc  sandstone  ;  but  no  such  species  fell  under  our 
notice ;  nor  do  they  appear  to  exist  in  the  Malvern  drawers  of  the 
Museum  of  Ew»nonuc  Geology. 

Tin'  following  is  our  hst  of  fossils  from  the  inverted  beds  on  the 
N.E.  flank  of  the  Worcestersliire  Beacon  : — 

Petroia  (uiiiutmi'd,  &ainc  as  aC  M^y 

Ilill). 
farotiteM  mvitipora,  W. 
Paiaopora  pttaliformia,  W. 
Hal^Mtttg  catmuIafuH,  W. 
JhtttteuUteg  ormatvji,  W. 
\M*aUamenu  imgnifenu,  W.   (indu* 

ding  P.  undatua). 
tm»  («aine  bb  at  May  Hill). 

"  As  in  the  former  lists,  the  species  known  in  other  undoubted 
Wenlock  locidilies  are  marked  "W.  On  referring  Lo  Mr.  Salter  for 
information  on  the  Orlhis  tcstitdiuaria,  Ortkiji fabpUulum,  and  Tri- 
nueleiis  Caractaci — good  Caradoc  or  Bala  types  quoied  from  this 
spot  in  the  *  Memoir  of  the  Gwdogical  Survey,'  p.  66, — he  infomiB  us 
that  there  is  no  trace  in  the  collections  of  the  tirat  nor  last,  and  that 
he  doubts  the  existence  of  O.  JfaOeUuhnu^  referring  the  single  valve 
which  thev  have,  like  it,  to  the  O.  virgata^ — the  same  variety  as  found 
at  May  Hill.  This  locality  (ixes  the  Hpecies,  in  our  mind,  for  the 
shell  fountl  at  May  Uill  is  so  like  O.Jtafje/lulum,  that  it  was  described 
by  that  excellent  authority  Mr.  Davidson  as  0.  flabeUulum  from  the 
H'enlock  limeitone  of  Walsal ;  but  sid)ae()uently  distinguished  as  a 
|»erfectly  tlistinct  species  by  him  and  M.  de  Vemeuil  uudiT  the  name 
().  ]Jarif/soni,  so  that  the  species  is  an  exclusively  Wculock  one.'* 
(Prof.  M'Coy.) 

Hence  we  conclude  that  the  sandstones  of  the  Malvpriis,  like  (hose 
of  May  Hill,  are  not  true  Caradoc,  but  belong  to  an  iutcnnedinte 
group,  which,  in  the  words  of  Professor  Phillips,  **  were  deposited  in 
an  ocean  filled  with  the  Ufe  of  the  Wculock  pi.Tiod."  I  have  thought 
it  bettor  to  di'fine  these  groups  by  the  name  Mm/  Ililf  ttanthtones 
rather  than  Mfttveru  samlstonfs ;  l>ecause  the  true  base  of  the  latter 
may  be  regarded  as  m  some  degree  doiditful :  and  still  more,  be- 
cause  of  the  Black  shales  (No.  2),  ami  tla-  noUylinsh  sandstone 
(No.  I),  which  appear  to  form  the  base  of  the  whole  Mnlvvrn  series  ; 
and  for  reasons  above  stated,  I  uoidd  place  the  two  lasL-numed  groups 
(Nos.  1  and  2),  prot'iaiuntilftj,  ai  true  (!nradiic  groups,  till  we  have 
fuller  information  respecting  their  fossils. 
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(2,)  According  to  this  view  of  the  subjcd.  the  oMi-r  ! 
rocKs  of  Britftin  will  bt*  brouglit  into  a  gowi  accortlaucc 
PalceoEoic  seqiieiK'e  in  BolienuA  and  North  Amenta  ;  and  ii 
observers  as  Hall  niid  Uarrnnde  will  he  relieved  from  a  very  greet 
rnlty  in  conipariitg  their  magnificent  older  Faunae  with  that  of  Kii^l^d 
an<l  Wales.  It  may  he  true  (as  indicated  iii  the  works  of  ProfeMor  IIaU) 
tlint  tlie  separation  hetwen  the  upper  and  lower  divisions  of  the  ol(f«r 
Pattcozoic  rocks  of  America  is  more  sharply  defined  than  in  Knglanil ; 
and  we  know  M.  Darraiule  allows  hardly  any  interrhnujCi*  of  sprcirv 
bt-twcen  Km  upper  and  lower  divisions  of  the  older  Kohrmian  rocka. 
Hence  theite  two  authors  may  have  been  led  to  Hnppnsc  that  ihr 
developmeut  tif  the  older  PalieoKoic  rocks  in  Euglaiid  was  impcrfrct 
or  anonmloiis.  I  l>eheve,  however,  that  tliis  Paper  will  help  to  clear 
up  any  such  misconce|)tion  ;  for  it  e-\po»e«  one  unrrftrrtrd  »oQroc  of 
coid'usiou,  and  lielps  uh  Co  separate  uurCamhrian  and  SUurian  gronps 
more  compleiely  llian  they  were  rvt-r  m-pamted  hefnn.'*. 

(3.)  There  is  so  wide  a  disihictiou  iR-tween  the  coUectirv  urgRdit 
types  of  the  Primary  (or  palicoiuie)  and  Stvondary  period.i,  that  we 
may  couTeniently  repird  them  as  exhibitions  uf  twt.  tListiiH*t  sysfemmlm 
matune.  Hut  the  same  cannot  be  said  of  t)ie  great  subdiii 
such  aathe  Carbon iJ'eroua,  DcTOuiaiit  and  Silurian  series,  &c. 
subdiviiiions  are  sometimes  ill-deSued,  and  have  certain  ipMse*  IB 
common.  Tlie  Carboniferous  fauna  at  its  inlVrior  limit  mav  be  pir^ 
liolly  contbunded  with  the  Devonian ;  and  in  like  manner  the  Dero- 
ninn  with  the  upper  |>ortion  of  the  Silurian,  and  the  Silurian  with  the 
Upper  portion  of  the  Cambrian.  Hence  it  might  lie  tietler  to  as*  tkc 
word  Seri^g  rather  than  Syatew,  a«  applied  to  these  |Miln>oioic  mb- 
divisions.  It  19,  indi-cil,  a  matter  of  eomparatively  small  nunnrnt  hj 
what  names  thev  are  dt.-»crib<*d,  provided  our  con\entional  term* 
well-defined  aiiA  undenttood ;  hut  thin  we  may.  I  think,  reir 
athnn — that  if  we  adopt  the  word  'svatrni*  in  thr  more  hmited 
in  which  it  lins  during  late  \ears  pa»s4nl  enrrrnt  in  thr  lire' 
Society,  the  Silurian  and  ('ambrian  Bystrms  an*  aji  well 
both  physically  and  nnlivontologicaUy,  as  any  of  the  so-called 
of  the  groat  Palaeozoic  scries. 


*  Tht!  l*alnMtok)gica]  srpantion  hriwrrn  thr  Cambrisn  sml  Siluriaii  n»ci» 
t  belicvr,  itUl  nM>r«  eoiuttlete  lu  WntuiortlAnd  aud  C'uMtbcrbnd  tlian  it  m  it 
Wale*  sod  tht  countki  ■4jaceiit  10  iL  Tliis  wilt  \k  rvidtnl  to  any  one  «bo  wfll 
lake  Kb«  Iroablc  ot  aoalniu  the  liit»  gitcn  in  the  2nil  Kudruliu  ot  tbr  Caw 
Ividn  fwsiU  khovp  rrnrrcd  to.  \  leu  pcifert  lut  oi  itn*ih  irollrcUtl 
aoflheni  couulir*l  wm  ip\cii  h^  ^1r.  Salitr  a*  aJi  ipiK'ndii  to  a  km»uiJ  editic 
foot  Letter*  b«  myferlf  nu  ihr  Otilu^v  uf  Uir  Lakr  liiatnri,  |iuhl»bnl  in 
Hit  ftr«t  lit!  coataiaa  more  stiut  1 20  Vpcrin  drnirtd  fron  tba  i«r<M  of  baib 
the  I'oiiittua  Uaic«ti*ac  gmup.  Hit  krcood  liai,  froBb  the  Coniatoa  Cnnqii  roal 
^bnul  icvrnty  ipeciek  LmtfUihrmmcMtdm  sboaad  ia  tlw  &nt  liM.  aad 
~  \mi\  In  the  sTTondt  aad  ^ttrf  few  apedc*  (not  more  than  two  or  three)  an 
eommun  to  hb  l«fO  ttfta. 
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Ou  the  Skrikb  of  Uppbr  Paleozoic  GRorps  in  Mi?  Boclonnais. 
By  Robert  A.  C.  Austen.  Esq..  F.R.S.,  Sec.G.S. 

[Read  Much  23, 18&3«.] 
[Plate  X.] 

May  1852  I  accompanied  Prof.  Edward  Forbes,  Mr.  Prcstwich, 
d  Mr.  Morris  iii  a  geological  excursion  into  the  Buuloiiiiaia  and 
ft  of  Belgium :  the  examination  which  we  were  enabled  to  make 
of  the  district  aboni  Marquise,  though  I)rief,  was  sufficient  to  satisfy 
us  thiit  the  Palaeozoic  group  there  had  not  been  descriheil  with  suffi- 
cient precision  and  (Utail.  I  therefore  visited  it  a^in  in  the  nutunni 
of  the  same  year,  and  on  that  occasion  I  was  joined  for  several  days 
by  Mr.  Daniel  Slmrpe. 

The  Lower  Boidounais  is  a  district  of  the  province  of  Artois,  which 
has  for  its  natural  limits  the  escarpments  of  the  chalk  formation  :  its 
breadth  from  north  to  south,  as  from  M'issant  to  Yerlinctun,  is  about 
fourteen  miles  ;  and  its  lenj?th,  from  Boulogne  to  Lottiuphen,  about 
twelve.  This  district  has  been  of  interest  to  the  English  geologist, 
since  its  physical  features  were  first  noticed  by  MM.  Conybeare  and 
Phillips,  as  it  constitutes  the  eastern  extension  of  our  Wcalden  denu- 
dation. In  the  extreme  north-east  angle  of  this  area,  a  little  beyond 
the  village  of  Marquise,  and  at  the  very  base  of  the  chalk  escarpment, 
there  is  a  very  limited  tract,  which  is  the  subject  of  the  present  com- 
munication.    See  Map,  Plate  X. 

B    The  palaeozoic  rocks  of  the  Boulonnaia  were  described  by  M.  Rozcl 
■I  his  general  memoir  on  that  district,  and  they  occupied  much  of  the 
^tentbn  of  the  French  and  English  geologists  during  the  Reunion 
Extraordinaire  at  that  place  in  1H39. 

M.  Rozet  atteniitted  to  place  the  Boulogne  series  in  accordance 
irith  the  popular  systematic  arrangements  of  the  carboniferous  rocks 
if  England,  and  this  led  him  into  error.  The  account  of  the  Ron- 
i^ie  Meeting,  contained  in  the  Bulletin  of  the  French  Geol,  Soc. 
rw.  ii.  IWO,  must  he  separated  into  two  portions  of  very  unequal 
luthority — the  one  being  that  containing  the  views  and  obscn'ations 
[>f  the  geologists  then  present — the  other  a  communication  from 
14.  Souich,  a  resident  mining  engineer,  and  f»dl  of  accurate  stale- 
nents  rcflpcctine  the  structure  of  the  district. 

Id  1838  M.  dc  Venieuil  published  an  account  of  a  section  from 
Marquise  to  Landrethunfi  iii  which  the  lower  subdivisions  of  the 
Palaeozoic  scries  were  identified  as  the  equivalents  of  the  several  parts 
iof  the  "  Silurian  System,"  and  this  view  was  adopted  and  confirmed 
by  Sir  R.  Murchison  when  at  the  Boulogne  Meeting  in  the  following 
ear.  At  the  close  of  that  Meeting  a  small  colloction  of  the  fossils 
f  the  Ferqnes  and  Fiennes  limestones  was  sent  to  Mr.  Ix>n8dule  for 
examination,  and  he  at  once  recognizeil  their  agreement  with  certain 
'onus  from  South  Devon,  which  in  the  i»re\'ious  year  had  been  taken 
as  the  types  of  a  "  Devonian  System/*  This  rei:tification  was  adojited 
by  Sir  R.  Murchison  in  a  paper  read  to  the  French  Geological  Society 
•  Vide  fupra.  p.  115.  f  Bull.  Soc.  Cwil.  de  Pr. 
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ill  1840,  in  which  thi-rr  Kill  Xto  found  a  theoretical  section  and  a  nrw 
Bysteniatic  division  of  the  Boulogne  FaJirozoic  serim  into  CArbonilr- 
rous,  i)evoDiaii»  and  Silurian. 

More  recently  M.  Delanone  ♦  has  proposed  to  arrnnpe  the  Boulon- 
naift  series  according  to  M.  Dumoot's  Itelgian  Mstti-m :  llic  lownl 
beds  of  tliis  locality  are  identified  with  the  "Terrain  Rhcuan/*  ami 
which  is  considered  to  he  *'  Siiuriaii." 

(  I .  Sequence  of  the  Palaocoic  Roch  of  the  lioMlommm  im 
descending  order* 

First  Divisiuk. 

Limeotonet  tthote  ami  he/otr  tAr  Coal, — At  a  spot  where  the  high 
road  from  Marquise  to  Cahiis  cro!».«e9  the  IJlacourt  stream,  ■  am- 
iiiderabk'  inassof  <irent  Oolite  i;;  mtii  resting  on  a  ditrk  thicV-beddnl 
crystjdiine  limestone;  below  llu-  hridjKr  tlic  beds  arr  iu*arly  horizontal; 
they  can  he  traced  aJonij  the  course  of  the  stream  unwanU.  h«l 
beneath  the  handet  of  I^ulinghen,  and  on  the  rij^ht  bKiiV  of  the 
stream,  the  Hmestone  has  a  dip  of  25'^  N.E. ;  the  lower  tliick  brda 
are  here  Kurmounted  by  thin  and  fragmentary  ones.  Arrusa  the 
stTenm,  and  on  the  ascent  to  the  farm  of  La  Coste,  like  bcdji  are 
surmounted  by  the  lowest  ritratnm  of  the  oolite,  coutstimig  uumrroiu 
small  Ostreee,  A  little  above  this  tlie  table-laud  again  preseuU  a  Ijarp 
limentonesurfAcc,  over  which  Mi^  •'creral  quarries  and  the  spoil  of  th« 
old  coal-works  of  Leulin^hen.  The  southernmost  portion  of  ihta 
limestone  may  be  seen  in  mo  plaeen  to  dip  2^  S. 

Thi*t  limestone  is  succeeded  on  the  surface  by  a  band  of  nhnles  at»«l ' 
snndstcnies,  and  subordinate  to  nliitrh  are  the  SfRins  on  which  the  old 
cnat-works  of  Leulinj;hen  were  e^itablishrd.  Tlie  strike  of  the  outrrti|i 
of  these  coal-measures  corresponds  uith  that  of  the  Umestone  tmmr- 
diatrly  adjacent.  The  work^  are  now  aI>andoned,  but  T  was  informnl, 
by  one  who  wa^  well  acquaiiitetl  with  the  mines,  that  tbebriU^iopfd 
away  at  a  high  angle  to  the  sotith  and  were  niurh  disturbed.  The 
breadth  of  the  outcrop  of  the  cotl-measure  series  is  not  more  thaa 
HH)  feet. 

ImnuHliatcty  to  the  north  of  the  coal-measure  band  there  ia  id  rx- 
tetisivf  tabular  surface  of  limestone,  of  which  the  east  and  west  strike 
ifl  well-<lffinfd,  the  dip  being  south :  these  limestones  iherrfotr  im- 
dcrlie  the  coal-measures,  liiese  lower  limestones  extend  noKhrrfy 
and  easterly  towards  La  Mabutftiiiu-  and  Kois  Sergeant ;  in  the»e  dirro- 
tions  they  are  orerlaid  bv  tliick  aciMimuUiions  of  gravel-sand,  brick* 
earth,  and  pifH'-i-lay.  with  much  \rgvtahle  inatttT,  and  which  bavr  to 
be  worked  through  for  the  inm-ore  bcucathf .  These  limestoocii  are 
much  fractured,  but  dip  invariably  to  the  south  on  the  »ide  towarll 
La  Cofte,  and  to  the  southwest  about  Uoia  Sergeant ;  this  cluuigv  of 
strike  ia  caused  by  a  fault  whicli  is  clearly  indicated  on  the  pr««eiiC 
rariacr!  the  dip  is  variable,  being  ue«er  lt«a  ttian  .'Ml^  anj  in  places 
as  much  as  42^. 

*  Bull  Sot.  C«cil.  lU.  rr.  1H53. 

t  The  whole  of  ihi»  trrir*  of  aocumuUtioBt  in  (lw  Boukranalt  »  prcvBaify 
•crrUif  of  «it«nlkott. 
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Owing  to  the  siirfare  ncc>umiilatiuii.s,  thi-  [oiwcr  limit  of  thu  srcoiiil 
limestone  g^up  is  not  vcr}*  clearly  detimtl  about  NUlMsisr  ;  yet  Xbt 
eiijKTticia]  brendth  and  the  high  angle  tu  be  obecnrd  througbout 
show  that  the  three  groups  here  described  form  a  series  of  ecuisidc^ 
able  verticAl  dimensions. 

A  little  to  the  south  of  the  tine  abonr  noticed,  another  scrdon  mar 
be  taken  across  the  same  series.  At  the  westcruinost  of  what  arc 
known  as  the  Napoleon  Quarries,  near  Bli'cquonoc<(Ue,  wbe-rt-  the  rraul 
crosses  the  line  of  an  occasional  watercounvC,  the  IhhU  of  Limi'^tone 
are  seen  to  dip  K.N.E.,  but  an-  much  fractured.  At  a  lecond  quarry 
they  dip  K.,  subsequently  they  presont  a  mere  undulation,  aud  bualkr. 
where  they  einergi'  clear  of  the  Great  Oohte,  they  slope  rapidly  lo  ike 
S.W.,  the  basset  edges  scn'ing  to  mark  the  strike  of  the  beds  vpry 
distinctly. 

The  old  coal-works  of  Forqurs,  which  were  rstablii^hod  ou  the  out- 
crop of  the  coal-seams,  are  inmu'diately  on  the  N.K.  of  thc«e  lime* 
stones,  and,  as  in  the  former  section,  the  coat-mcajturr  gnnip  la 
succeeded  by  the  lower  limestones,  baring  a  S.W.  dip  of  .io"-'.  In 
this  section  the  outcrop  of  (he  coal-measures  betwriru  the  upper  aud 
lower  limestones  is  more  distinct  than  in  the  other,  and  it  is  also 
shown  that  the  Napoleou  marble  is  a  subordinate  band  in  the  u\t\ier 
lime-itone. 

It  is  clear  from  these  two  sections  that  the  coal-measures  uf  Ft-rqim 
and  LenUngheu  are  intermediate  between  two  great  limestoue  gnnips, 
to  which  they  form  a  very  natural  sy^u^matic  di\ibion.  M.  du  Scnucfa 
gives  the  true  position  ot  the  Boulogne  ciud  in  M-veral  |)a!»agrs  of  Ina 
memoir*,  yet  1  found  that  his  vieus  liad  not  been  readily  ai!optnl 
even  by  mining  engineers,  and  that  some  were  dis)K>^'d  to  cousidrr  it 
as  (Kxnipying  a  great  fault  or  fissure.  The  main  fact  in  faiuur  of  thu 
view  is  the  higit  angle  of  the  coal-seams,  which  i^  alleged  to  lie  grt-airr 
than  that  of  the  limestones,  a  consideration  to  which  the  pnu*tieal 
geologist  will  not  attach  nmch  ini|wrtanee  :  wbere\rr  thick  maxM's  of 
strata  Tariously  coinf)osed  have  been  much  disturbed,  the  won  yiM' 
ing  be<b,  such  r.*  clays  ami  shales,  invarinbly  show  a  grratMT  tmoOBt 
of  lUsIocation  than  the  thick  compact  masses  which  rasfy  incliide  thrm  i 
and  such  is  the  cast*  iu  this  iustance. 

The  lower  limestone  group  mav  be  followed  from  La  Coste  bv  Doit 
Sergi*ant,  Ferques  to  Elingheu.  where,  as  X.E.  uf  the  churrb  and  ina 
large  quarrv  overlooking  the  stream,  it  dips  to  the  S.W.  Hie  stream 
here  niai  along  a  bne  of  fault,  on  the  west  of  which  tliere  is  an  upcast 
of  the  hmestonea:  the  inclination  of  the  beds  veers  round  to  N.  and 
K.N.K..  aud  they  rise  gradually  till  at  llaut-banc  the  limestone  aktaioa 
an  elevatiun  of  2S(»  feci . 

The  np[HT  or  **  Httte  quarries  **  at  Ilaut-banc  consist  of  tbm-bedded 
limestone  and  of  Kandy  magncMsn  limestones:  in  tbi^i  iMrtinn  a  «p»> 
daa  of  LUAottrotivn  \*  very  abundant.  The  great  qturriea  present  a 
vvrtnal  ihickne«»  of  00  tVet,  connisling  of  l>rds  which  underlie  tlie 
above.    This  portion  luu  an  upper  series  of  thin  strata  with  occaaioMl 


•  SOTlaCo«w(Molaflq«t4iillS«pt.llU0:  tloll.  de  U  Soc. CM. 4t  h. t. a. 
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ptitings  of  rcil  compact  shale,  aiid  wluch  is  st'pnrateil  by  a  very 
limrkeil  hori/oiital  line  from  n  lower  one  of  thick-ht'Udutl  compact 
limestone  :  this  sudden  break  or  change  in  the  condition  of  the  Maut- 
banc  limestone  has  been  noticed  by  M.  llozet.  The  lowest  beds  of 
this  group  are  quarried  oj)positp  the  t-huteau  iles  Rarreaux  ;  they  are 
somewhat  darker  than  the  middle  portion,  and  admit  of  l>eing  worked 
for  onunnentol  and  useful  purposes. 

Organic  remains  are  not  common,  or  at  least  obviously  so,  through- 
out either  of  the  limestone  groups  here  noticed ;  y*'t  in  b«;ds  of  the 
Napoleon  marble,  and  which  has  uijually  been  described  as  altogether 
unfossilifirous.  it  will  be  found  that  where  the  limestone  has  Iw^en 
decomposed  at  the  jimction  with  the  sands  of  the  oolite,  every  flake 
struck  off  in  the  plane  of  the  bedding  presents  bcautiftd  surfaces  of 
CkonetfH  and  Strophomnui,  of  whicli  it  is  not  possible  to  detect  a 
trace  in  the  more  crystalline  mass.  As  an  exception  to  the  general 
rule  respecting  the  indistinctness  of  the  fossils  of  the  upper  limestone, 
there  is  a  remarkable  bed,  about  2  feet  thick,  subordinate  to  the 
band  of  Na|K)leon  marble,  which  is  entirely  composed  of  Terehratula 
etoHffata  and  one  or  two  other  forms. 

The  following  list  of  species  from  the  upper  linjestones,  as  well  as 
erery  other  contained  in  this  memoir,  has  been  drawn  up  by  Mr.  D. 
Sharpe :  it  will  be  readily  seen  to  what  extent  he  has  adilcd  to  our 
knowledge  of  tlie  distribution  of  forms,  and  thereby  given  a  value  to  the 
present  communication  wliich  it  would  not  otherwise  have  had  : — 

Terchrattila  elongata,  Schiotfi.  Chonetcs  papilionnceus,  PhiUipt. 

Spirifcr  glal>c>r.  Strophomena  crcnistria,  PA/Z/i/w. 

Productus  Martini.  Euomphaluk  [tcntuigulatus. 

aurilufi.  Nfttica  antitjiia.  Gold/. 

undatus.  Loxoiietna  sulciUosa. 

scabrictiliis. 

The  limestone  of  Ilaut-banc  contains — 

Lifhostrotion.  Produ(?tui  camoidc&. 

Productus  aurlLus.  TerebratuLa  butata.  ^ 

anliquatiis. 

Below  the  hamlet  of  Basse  Nomiaudie  there  is  another  considerable 
mass  of  limestone,  i»n  oitlirr  side  of  the  stream  of  which  neither  the 
age  nor  relations  were  ascertained  by  the  geolo*j;if-ts  at  the  Boulogne 
Meeting.  At  its  eastern  hmit  this  limestone  dips  E.,  and  does  so 
for  a  considerable  portion  of  its  mass ;  it  then  arches  over,  and  on 
the  side  near  the  road  from  Blectjuenecque  to  Hinxent  dips  M*".  or 
8.W.  In  this  portion  dolomitic  Ix'iU  like  those  of  the  upper  quarries 
of  Haiit-baiic  occt»r  ;  the  uppermost  beds  in  this  direction  consist  of 
compact  limestone  ^vith  seams  of  chert,  apparently  passing  iuto 
shales.  1  therefore  consider  it  as  belungtug  to  the  Uaut-bauc  group 
of  limestone. 

lu  the  liardingheu  district  the  carboniferous  group  is  much  less 
clearly  exhibited.  On  the  \.  the  Haut-banc  limestone  may  hp  seen 
for  a  short  s|)ace  in  the  IJois  de  Fiennes  striking  N.W.  it  S.E.  nearlvt 
and  dipping  S.W. ;  it  then  |»asses  beneath  the  coal-tield  of  Locmun- 
ghen.     The  limestone  wliich  occurs  immediately  at  the  hack  ot  the 
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Veirerie,  I  was  lusurvd  by  M.  Buchet,  wna  at)Ove  th**  itml-mcsfarai 
it  18  inconRidern))U'  in  oxtrnt  aiul  thickn»f»s,  and  rrpreseiUit  liif  lower 
portion  only  of  the  Hloc(|iiencr([iit*  limestone. 

S.W.  of  the  Bnis  d'Auhie  the  lower  limrstooe  rues  fntm  bitieath 
the  ro&l-bnsiti  of  Ij(M*(|uinghcu  ;  ic  then  appanntly  arches  OTrr,  as  tlic 
had  of  the  watercourse  from  near  La  Rochettc  downward*  »how»  (bat 
t^te  superficial  covering  rests  on  limestone.  A  little  to  the  £.  of  the 
road  Irom  Locqiiinghcn  to  Rouge-fort  then*  is  au  old  4uany  of  a 
black  limestone,  and  which  at  oiu*  time  was  much  »ought  fur  aa  an 
onminental  morhk* ;  the  quarrr  present's  fine  hedB  of  compact  rock, 
above  which  art?  from  8  lo  10  leet  of  tlagstone  baiuU,  etjiuulv  black : 
the  uppermoit  baiidif  altrroate  with  (wu  Meanis  of  ipUntery  «Miri,  Mid 
arc  overlaid  by  fiue  sbolea  ;  theM;  bedit  would  thert'fore  boem  to  oorre- 
*)>ond  with  those  noticed  on  the  road  from  Rmxeiit  to  Bl«0(|1MIMOI|M« 

The  (Up  of  these  hUck  lune^tuues  Is  lo  the  S.W.  at  a  ooBflUMlhlt 
angle :  a  little  to  the  E.  of  the  quany  the  baaaet  edges  of  tnoUMt 
limcfltoue  may  be  »ecn  in  projcctmg  maMes  tbiough  the  eulcivniod 
groaudt  and  which  presents  a  remarkable  coutnist  in  colour,  l>cing 
wlkife  or  nearly  so ;  it  contains  laree  Pnn/urli  in  {creat  ahundAnot 
(P.  avnt$i4,  P.  sfifiOH(fU4) ;  it  imm^iAt<-ly  underlies  the  black  beds. 

The  fossils  of  these  uppcnnoet  beds  of  the  Ilant-banc  group 
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CoaUmeagurea. — In  the  strict  order  of  sequencr,  this  group 
have  1>een  tAken  lu-xt  at^t-r  the  up|>er  hmestuues  of  Leulinehrn  ud 
Blccqucnecque,  hut  in  a  district  such  ms  thai  here  descTibeu,  where, 
owing  to  the  extent  of  <u]>irfi<'tal  euTcring.  the  sucsceniaa  ouuhH  bf 
followed  out  at  oor  pl«ct\  hn(  is  to  Im- tieduei-tl  fnim  a  oompniina  of 
m^iy  sections,  thi*  order  lirrv  taken  is  most  courenient. 

Ni'ither  the  thicknr&s,  nor  order  of  sequence  of  the  aeries  which 
includes  the  nuil-seimis.  ran   1m>    <'< '  ^   mar  Lftdinchen  end 

Fprqut*ii.    Ilic  wholi*  of  the  rarlH>i  .  .-up.  as  atrem^ MOa.  li 

[iuv  inrtined.  nnd  thr  utqHT  cdgfa  imtt-,  at  some  rabsoquHiC  tiBN 

thn  movenient.  been  planed  down  to  a  unifonn  tnfanUf  mtel  \ 
•t  theie  places,  howrrer.  the  refuse  hea^  of  tbe  old  w«»rkinp 
eiently  mdirate  tbe  cliaraeur  i>f  the  beds  m  which  tbe eonl  is  ted 
A  section  may  be  compileil  out  of  a  sene»  of  scattered  obsfrmtioiM 
to  be  made  at  the  I'astcrn  extremity  of  tbe  fiois  des  Roche*,  First. 
along  thr  line  of  the  watercourse  from  the  black  liroectonr  quArry. 
tbe  lowest  coal-shales  jnay  be  traced,  and  distinctly  ovrrlung  the 
bnicfltonr  ;  above  these  are  the  sandstone  bands,  followed  by  a  cnnn- 
d«nble  thickness  of  light-brown  gritty  and  trry  micareons  Miidstone, 
to  be  seen  in  the  road  section  li-ailmi;  towards  Itnugr-fort ;  three  all 
^  8. W.  till  they  are  ccmeenlrd  by  the  Inferior  Oolite,  which  balfsvy 
d<ma  the  deaeent  to  the  tttvna  abacs  aoBMl  Umd  horiaontAlly. 
Hie  strike  of  th«M  beds  ctniat  then  io  «  fi.W.  ooun*  lownrds  Urn 
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BoU  dea  Roclied,  whero  at  one  tiiiie  they  were  worked  for  cnal.  In 
the  Bi»U  deb  KocheH,  the  whole  cnrlionii'erous  series  im  highly  inclined, 
the  basset  edgt's  of  the  Hme.stont's  projecting  in  great  weathered 
masfieit ;  and  thongli.  tVoiii  the  tliick  growth  ut*  wood,  it  is  ditlinilt  to 
get  at  the  btnieturc  of  the  ma^B.  it  is  evident  near  the  uUl  tt)iaf\  of 
Aiiiruit  that  the  coaJ-incasures  are  in  an  iutermediiitc  position  :  nt  no 
other  plaee  do  we  find  so  great  a  ihiekneas  of  the  upper  Uniestone. 
Aa  the  sandstones  of  chiH  plnee  have  been  eonfotuuhid  ))y  M.  Uuzet 
witli  some  others  of  a  very  diflerent  age,  it  may  bn  aa  well  to  state 
that  these  eontaiii  iMMnerou.->  hnpre^isionH  of  Cahunites  and  Pema  which 
the  bands  above  the  Kienneij  limestone  do  not. 

The  high  road  due  E.  from  Marquise  in  along  a  platlorra  of  ooUte 
wbieh  is  of  ineonbiderable  thieknetis.  A  well  sunk  al  liie  back  of  the 
great  iron-works  at  Bnu(juinghrn,  reached  sandstones  and  shales  with 
iropre»siona  of  plants,  belonging  probably  to  the  coal-meaaiires. 
Further  on  the  oolite  is  seen  resting  on  limestone  na  at  Hinxent.  At 
tlie  turn  off  by  Le  Gentrie  to  Wiove,  there  U  a  sliglit  deseout  into  a 
valley,  which  runs  S.W.  N.E.,  and  which,  from  the  dip  of  the  oolite 
beds  in  the  plateau,  is  clearly  a  valley  of  fracture ;  iu  tlus  are  two 
kw  rounded  hills  of  coal-measure  shales  and  sandstones  :  these  beds 
orerhe  the  Ilaut-banc  limestone,  which  extends  from  the  Chateau  des 
Uarreaux  to  beyond  the  road  to  Uardinghen. 

I  would  also  refer  to  this  series  the  group  of  strata  wliich  attracted 
the  attention  of  the  geologista  of  the  Boulogne  Meeting,  and  is  to  be 
%cen  on  the  ascent  to  Hedrimiand  from  the  river :  the  local  mining 
engineers  were  disposed  to  place  it  above  the  Haut-banc  limestone, 
whilst  the  palseontologiyts  present  affirmed  that  the  fossils  were  cha- 
racteriatieally  Silurian.  The  gr(tup  is  exposed  for  a  thickness  of 
NO  feet,  and  consists  of  alternationb  of  dark  shales  with  bands  of 
greeui&h  sandstone,  surmounted  by  shales  only,  and  as  such  curre- 
sponds  exactly  with  the  lowest  portion  of  the  Ilardiughcn  coal  group. 
The  sandstone  bands  contain  casts  of  Productce  in  abundance,  and  it 
must  therefore  he  considered  as  the  ext^aision  of  the  band  of  Leu- 
linghen  and  Ferques.  The  relation  of  this  group  to  the  limestone 
exposed  in  tlie  sides  of  the  valley,  rather  lower  down,  is  clear  :  wheu 
first  seen  at  the  level  of  the  stream  on  the  aide  towards  Basse  Nor- 
mandie,  it  has  a  N.E.  dip,  which  carries  it  beneath  the  shales  and 
sandstones,  and  the  resisons  for  considering  this  limebtone  to  belong 
to  tlu?  lower  or  Haut-banc  group  have  already  iK'cn  given. 

The  vertical  thickuess  of  the  several  component  parts  uf  the  eoal- 
measure  series  is  not  uniform  even  on  the  limited  area  here  described ; 
the  samlstone  Ijands  thin  out  amidst  the  shales;  lenticular  scams  of 
pure  limestone  also  are  hitercalated  with  the  lower  portion,  and  tlio 
ooal-beds  have  been  found  to  thin  out.  The  Hardingneu  works  would 
show  that  there  were  about  five  distinct  levels  at  which  the  formation 
of  coal  t(Hik  place ;  the  associat<ul  shales  iH)nt4un  in  abunduuce  tlie 
Feniains  of  I'erns,  showing  that  the  vegetation  was  terrestrial,  whilst 
the  intervening  sedimentary  beds  hidicate  the  conditions  met  with  iu 
bays  and  other  protected  portions  of  a  sea-board;  audwe  may  hence 
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nUo  infer  that  certain  forms  of  Producius  whicli  these  be«lA  contun 
wuri'  iiihabitAuU  of  the  niai^ial  2oae.  Tliuugh  this  coal  group  xxatf 
not  i'\C€C(l  1;>1)  f(*et  in  thickness,  the  fine  lines  of  tlcpusitiou  of  tlie 
com[>oncDt  yiarts  indicate  reiy  slow  accumulation :  the  roodittoos  tre 
tliusc  of  the  alteniate  elevation  and  depression  uf  a  slielriug  coast- 
line, wliich  at  onu  time  formed  a  subacrial  surfarc  oorrrcd  willi  vefce- 
tation,  and  at  another  a  submerged  one,  into  the  waters  of  which  tlic 
fallen  feni-fronds  of  Home  district  not  far  distant  wen*  abundantlT 
conveyed.  As  the  strongest  seani  nt  llanlinghen  exceed*  .S  fret, 
whicli  would  imply  an  original  growth  of  jwai  of  ni'arly  thre**  timm  thaK 
tbickncss,  the  suhai-rial  inter\al.s  were  probably  of  ven-  lon^  dunuiuD. 
1  am  imable  at  present  to  assign  any  definite  thickness  lo  the  upper* 
most  limeatom* ;  it  is  greatly  reduoed  by  denudaliou  almut  Lrtdingnen, 
and  it  caimot  !«•  readily  measured  in  the  Boi**  dc*  Roch»*?*,  where  it 
U  most  ciMnjdete.  The  coal-measun's  an*  not  less  than  150  feet 
thick,  but  nn*  nneipiat,  and  this  1  hare  no  donbt  is  due.  not  to  ver^ 
nnoiiual  accumidation,  but  to  the  removal  of  n  portion  of  the  scries 
hi  places  bi'fore  it«  subsidence  into  those  depths  at  which  the  upper 
limestone  serie^s  was  accumulated. 

At  lIaut-l>An(r  the  liincittoue  is  'JIO  feet  thick,  but  the  upper  sor- 
fiice  has  been  deeply  denudetl.  ns  may  lie  seen  in  any  of  Inc  upro 
workings  for  irou-ore,  in  the  plateau  of  Eliiighen  ;  if  lo  this  Ih'  added 
the  series  seen  at  the  bbick  limestone  ipiarry  (p.  -3(j),  or  tliat  near 
I./OC(iuinglien,  we  may  estimate  it  safelv  ai  exceeding  li(K)  feet. 

The  course  of  the  streamlet  from  l)eaulieu  (which  i.H  a  line  of 
fault)  presents  the  only  clear  section  of  the  betts  immedtatcly  beneath 
the  1 1  ant-banc  limestone. 

a.  First  in  descending  order  are  shaly  limestones  and  pure  argil' 
Uoeou«  shales,  as  ben(>ath  the  limestone  of  Klinghen. 

b.  N«nct  lielow  x\\vm-  \a  a  ver^*  considerable  mas^  of  stratified  dok^ 
mitic  saody  hmestone,  the  calcareous  jmrtions  at  times  lH*ing  uraall : 
the  rock  is  of  a  dark  cinder)' -brown  colour,  and  harsh  to  tlic  tuach. 
It  oontains  in  parta  fnCgmentar}*  fossil  remains,  anil  the  diMobitrd 
stems  and  other  parts  of  Criuoidea  in  abundanei>.  This  bana  wvou 
tu  belong  to  the  zone  of  finest  drilled  sniid  mixing  with  calcaivoaa 
sediment,  and  it  presents  external  characters  wbicli  n'uder  its  recos- 
iiition  easy  wherever  it  is  exposed.  It  is  seen  to  the  N.  of  the  wind* 
mill  of  Le  Ilure,  but  is  soon  eonoealeil  by  snrfat*e  detritui ;  m  a  N.W. 
din-ction  it  can  lie  detecti'd  at  the  back  of  the  farm  nt*  I^  Xfalasvtae. 
To  the  S.E.  of  Le  Hure,  it  inimt's  out  in  the  Tremi  -  -in,  and 
Cfosws  the  B<)is  dr  Firiines,  where  it  umv  U'stN-n  |»ji  .  ^th  the 
Ilaut-lMLuc  linir5t<Hi(',  as  in  the  rt>ad  from  FirnueK  to  L«H'«|uiu^brn ;  but 
for  thi.s  (lolomitir  band  it  would  Ih-  very  difficult  to  n\  the  age  uf  the 
limcHfont'  itt  tlu«  |tlAce,  and  which  passes  tM*neath  tlie  coal*baciii  of 
Fininm. 

litis  dolomitic  band  i^  the  lowest  of  the  groups  of  strata  which 
coni|K>»e  the  upjKT  division  of  the  Boulounais  sertes*  or  that  whhch 
aiisi^ers  lo  the  **  Mountain  Limestone"  of  Belgiuni  and  tbe  Britiab 
Islands 
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^^^^^^P  Second  Division. 

^^^^B  TeHow  Sandstone  Group. 

1 ,  A  baud  of  shale,  but  of  which  it  is  difficult  to  ascertain  the 
thickness,  may  be  seen  next  beneath  the  ni  nun  tain- limcstoji  c-ilolo- 
mitc,  near  Le  Hure,  as  also  about  Ferques.  I  vras  unable  to  observe 
any  break  of  continuity  with  the  beds  above  ;  it  would  K'eni  tm  if  the 
progress  of  accumulation  passed  uninterupledly  on,  chnngiug  gradu- 
ally from  argdlaceous  mud  to  calcareous  mud,  yet  so  as  to  make  it 
inipossible  to  draw  any  natural  di^•isionnI  line  ;  yet  some  such  line  is 
rcnderwl  necessary  from  the  change  of  animal  forms,  which  becomes 
verj'  marked  at  about  this  part  of  the  series. 

2.  As  far  as  my  own  observations  went,  this  band  of  argiCaceous 
shale  is  non-fo.ssiliferous,  but  immediately  beneath  it  U  a  group  of 
strata  clmracterized  by  a  subordinate  band  of  sandstone's,  which  may  be 
seen  in  the  road-section  from  Landrcthun  to  Ferques  ;  at  tbis  pla<^e 
bands  from  a  few  inches  to  a  foot  in  thickness  are  repented  at  wide 
intervals,  and  so  pass  into  the  shale  band  placed  at  the  head  of  this 
division.  In  this  section  the  superiicial  lircadth  of  the  sandstone 
scries  is  22  yards,  ^ith  a  S.AV.  dip  of  tiO^',  whicli  gives  a  thickness  of 
about  2')  feet. 

This  sandstone  is  again  seen  iu  a  lane-section  E.  of  Ferques,  as 
abo  on  the  Ictl  of  tieaulieu  stream,  opposite  Le  Uurc ;  thence  it 
crosses  the  Rois  de  Heaulieu,  and  runs  out  on  the  Crcmbreux  stream, 
where  its  whole  thickness  is  exhibited  in  a  large  quarry.  The  sequence 
of  the  beds  is  just  such  as  at  Ferques. 

This  sandstone  is  tine-grained  and  exceedingly  micaceous ;  it  is  of 
a  beautiful  clear  yellow,  occasionally  in  the  lower  se^ms  acquiring  a 
faint  red  tinge  ;  it  is  useil  for  a  variety  of  purposes,  such  as  tor  floor- 
paving,  feeding-troughs  and  window-uiuUions.  The  surfaces  of  the 
partings  of  the  beds  present  heautifiJ  iinpresBions  of  Fucoids. 

This  sandstone  in  the  GK's  u  Unio  of  M.  Rozet,  from  a  supposed 
resemblance  of  a  shell  it  contains  with  the  Unto  xubco/i^tricttts  of 
Sowerijy  ;  he  considered  it  to  be  of  the  same  age  as  the  Millstone  grit 
of  the  English  coal-mcnsure  series ;  it  was  the  Psamraitc  do  Ludlow 
of  the  Boulogne  Meeting.  It  has  been  confounded  with  the  sand- 
stones of  the  coal-measurBS,  as  by  MM.  Dufrcnoy  and  Elie  de  Heau- 
raont  (Explication  de  In  Carte  G«?oI.  dp  France,  vol.  i.  p.  78.'i). 

The  fossil  remains  occur  only  iu  the  condition  of  casts,  but  we 
were  enabled  to  procure  such  specimeus  us  leave  no  doubt  as  to  the 
species  to  which  they  are  referable  ;  they  arc — Cucufftea  Uardintfiiy 
C\  Irajtezium,  C.  ?  amiffjdnUnu.  There  arc  two  apecics  of  Cifpricar' 
dia,  and  a  Bellerophony  which  has  heeti  quoted  as  R.  hilohalua. 

The  forms  of  Cucuiftpa  here  noticed  arc  of  much  interest,  inas- 
much OS,  together  with  the  Cypricardia,  they  occur  ui  h  veri'  similar 
sandstone  in  the  Devonshire  scries  of  Baggy  Point  and  Manvood, 
and  range  downwards  from  that  zone,  wherever  sands  occur,  as  low 
as  tlie  Ilfracombe  group  ;  they  thus  enable  us  to  place  this  portion  of 
H    the  Boulogne  series  in  correspondence  with  our  own. 
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',i.  Bright  red  shales  and  olays  underlie  the  gancbttoiio,  as  may  be 
soon  in  the  quarry  nc*nr  the  (liuieau  do  Fienues;  and  thia  haud  maj 
t>o  traced  acroau  the  district  nt  inter^al«,  by  the  colour  it  imparta  to 
the  surface  Hoil,  as  near  La  Malasaise,  aud  west  of  Terqucs,  where 
the  iron  ore  is  raised. 

These  red  shales  are  succeeded  or  pass  into  othrn  of  a  lUrk  gtrf 
tint:  the  superficial  breadth  of  this  argillflccous  )^up  is  alinat  170 
vards,  which  with  a  mean  dip  of  2U^  gives  it  a  thirknrsa  of  ftbonl 
'iHO  fwt. 

Limenlone  of  Fertfues  and  Fienntn. 

Strictly  speaking  it  U  the  Ilnut-lmnc  liinestane  which  is  QCtrrM  ti> 
tilt'  village  of  Feripies :  the  haiul  now  in  question  (niMes  it  at  aome 
distniicc  on  the  north-rn<tt.  Thi^  liiiu'stouf  is  Ufit  sefiarat^  by  atir 
very  uiarkoil  hue  from  the  group  next  nlwve  it ;  some  of  the  chflra^ 
teri^tic  ^hclls  of  this  vecond  divtMou  (»f  the  Boulogue  aeri*  d* 

/w/rt,  Sfiinfer)  are  most  abundant  in  the  shales,  which  •  ■  'i\9 
tinii-Mone.  itud  belong  to  the  higher  group;  with  these  are  iw4aml 
in(i5K*9  of  coral  in  k'nticular  luAMes,  repro^entiug  the  gradiul  eenft* 
tion  of  conditions  favouralile  to  their  increase. 

The  pure  hnie»tonc9  are  very  distinctly  stratified  throughout  i  %ht 
upper  iKirtion  ift  thiu-lKxIdeil.  and  the  int<>r^als  would  sceui  to  Mi- 
cate  periods  of  time  whew  accumulation  ceased  ;  the  HurttioQ  oX 
thrxe  may  he  Cfrtiumtcd,  as  it  is  mostly  in  the  npiK-r  jKirtiond  of  rarh 
of  these  beds  that  tbese  large  coral  uiaaaes,  wuh  perfect  tenniMi 
surfaces,  are  met  with,  and  which  are  so  chara«*teri«lic  nf  this 
The  middle  portion  of  the  bimd  preainits  one  or  twt>  diatlliei 
of  Spirirrrs  :  the  lower  Iteds  are  thicker,  darker,  nA  fthtA 
menial  marbles,  besides  l>ehig  worked  into  parement  !itabs.  1^110  liiDp- 
stone  baud  is  the  only  {lortion  of  the  series  which  mn  be  tnuvd 
continuously  across  the  area  of  the  older  r  ■  also  more 

rxlensively  tpiarried  tbau  any  other:  near  I,'  <  -  -e  it  niti|(cs 
for  a  ffbort  Npace  rather  B.  and  W,  of  it*  usual  atrikvi  tlMOei  il  rUM 
neiirly  N.W.  8.E.  as  far  as  the  ikult  along  the  BMnUfu  ItlVMDs  k 
rnr»M-$  tlie  Bois  de  ileaulicu  W.  \\f  N.  and  runs  out  io  the  Oran 
breus  «in*aiM  at  the  (.'liHteAU  de  Firniies. 

In  its  ran|^  inmx  west  to  east  the  inclination  of  this  liatid  pretruta 
al  intervals  K\  \{f,  W\  Sj  ,  axul  UsUy  at  tba  Cmnbrpai  streun 
a.«t  much  as  il5  - 

'I*he  abundaiire  of  the  fbasil  forms  prrserred  b  tUt  hand  pUm 
It  In  striking  nintrast  witJ)  the  highrr  UincatoiMii,  but  they  af« 
not  equally  tlistributrd  thrmighout — the  upper  portion  is  by  far  tb» 
richeat. 

The  following  list  nf  fipenefi  eontiiins  mdy  the  re«tdt  nf  Mr.  9hanN^ 
examiiuition  of  what  we  ourseUen  collrrte<l ;  in  the  grneral  li*t  tntre 
will  be  ftmnd  others  quoted  on  the  authority  of  competent  obaerven^ 
hut  even  ihai  jiven  a  very  ira|MTfiMi  notion  of  the  richntss  nf  th* 
fautia  fif  t'  <    band.      The  collet'iiou  of  M.  Bourkart  nf 

Boulugiie  (    '  lunieruus  foniis  which  we  were  not  able  to  meet 

with,  oiul  ol  which  it  b  uttdentood  thai  be  firopaR*  m  fhBib  • 


I 


AUBTBN  ON  THE  BOTri,ONNAIB. 


841 


description.  I  noticed  tbrnis  of  Crinoids,  and  of  biTAlve,  gasteropod, 
and  cepbftlopoil  shells  such  as  occur  in  our  Devonshire  series  ;  with 
these  were  also  other  forms,  such  as  7>n/«rw/i/M,  Connlaria^  Ac,  and 

I  which  may  imssibly  prove  identical  with  those  of  the  Cotentin. 
Terebratula  conceiitrica. 
7 


I 


•^^  hjutato. 

pl(*uro(Ion. 

Spirifcr  Bouchardi. 

calcaral  us. 

diijunctui, 

pTotenios. 

subconictu. 

Ortbifl  resupinaU. 
Strophoiueiu  Muilis. 

opercularu. 

Lepuena  Dotcrtrii. 


Lepticna  latissima. 
Prodtictu«  siibartileatus. 

soflbriculus. 

Cnuiia. 

Scrpola  ompbalodes. 

Aulopora  tubxfonuls. 

Pavotites  poljrmarpha. 

'^—  spongitrs. 

Astnea  ananas. 

CyalhupUyllum  caespitosuu. 

hrT:igonutn. 

turliinalum. 

CalyroeiiP  LatrcilUi. 


Dolomitic  Limestone. 

A  considerable  thickness  of  red  shales  underlies  the  Fienncs  and 
Ferr|ue8  limestone  and  separates  it  from  a  baud  of  comjiact  dolomitic 
limestone,  the  harder  portions  of  which  may  bo  seen  projecting  iu 
rude  weathered  masses,  above  tht?  usuallv  level  surface  of  the  lime- 
stone district ;  this  band  is  fossiliferous,  but  as  the  rock  is  not  quar- 
ried, its  contents  are  not  easily  ascertained.  At  the  Boulogne  Meet- 
ing Sir  R.  Murchiijon  poiute<l  out  its  mineral  resemblance  to  the 
Dolomite  of  Oerolsti^in  (Bull,  do  la  Soc.  Gt'ol.  de  Fr.  t.  x,  Doloraie 
Silurienue,  p.  23).     Its  age  or  relative  position  is  about  the  same. 

The  eastern  breadth  of  this  band  rju  the  surface  is  about  50  yards; 
it  is  underlaid  by  a  thick  scries  of  argillaceous  sbalea. 

Blacourt  Limestone. 

Though  this  band  may  Iw  identified  at  several  places,  if  is  only  on 
the  section  S.W,  from  the  farm  of  La  CwJule,  that  the  sequence  of 
the  bnver  portion  of  the  scries  can  be  satisfactorily  made  out.  The 
uppermost  portion  of  this  baud  consists  of  a  rag-limes  tone,  full  of 
branches  of  Farosites,  with  thin  carbonaceous  scams  and  calcareoua 
ahales.  The  limestone  strata  beneath  tbese  are  of  considerable  thick- 
ness ;  fossils  are  abundant  in  tite  partings  of  shale.  This  band  lias 
been  quarried  on  the  line  of  section  from  La  Cifdnle;  in  n  S.K.  direc- 
tion it  crosses  the  road  from  Beaulieu  to  Les  Communes,  just  where 
auother  branches  off  towards  Cat!ier* :  in  the  contrary  direction 
it  crosses  the  common  land  south  of  Latulrethtiu,  and  i^  the  lime- 
stone which  is  reached  in  the  workings  for  iron-ore  N.  and  E,  of 
Blacourt. 

The  fossils  of  this  band 


Terebratula  aiubigua. 

picurodon. 

■      reticularis. 

concculrica. 

Spirifcr  Bouclianl). 

diijuDCtus. 

Ortbis  re&upiiiata. 


Strophumeoa  opercularis. 
Lcptjrna  llutertrii, 

fragraria. 

Kavosites  polyniorpha. 

• Kpuni^tes. 

Cvathophyllum  lurbinatum. 
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Bfacourl  SantUto/tr. 

Tho  above  limestone  is  nntlf  riaid  by  shales,  which  sopnito  h  from 
a  compact  niieao«oua  sandstoiR',  \ory  elosely  resoiuMing  that  which  it 
ftSHociatoil  n^ith  thi*  norknliU'  coal  \u  the  bigbi'r  divbstoii  of  thf  ■cfiea. 
(>ti  the  sectiun  from  La  Ccdiilt*  thLs  l>ana  i*outains  much  diftucd 
carboiiaceous  matter ;  at  ISlaeourt  it  ha«  Imprcwioris  of  Ferot,  frh«fV 
I  also  found  a  portion  of  a  (Jalamite  ;  such  Ludicatioiis  sa  ihcae  tnii^ 
have  8ugge!itcd  the  trial  for  coid  inndo  HUine  year*)  since  near  Bau»- 
gben.  and  perhaps  also  that  at  (Jatfiera,  near  which  this 
band  passes. 

Such  a  ehangeas  that  here  indicated  by  the  intercalation  of 
witli  a  terreetnal  vegetation,  between  two  great  gruupa  of  porrify 
marine  dopo^iu,  preaenti  an  instance  of  the  rccurrrncc  of  the  Hlie 
conditions  over  the  same  area. 

The  sandstone  group  v*  »ueeeeded  bv  shales,  which  are  bl^hc  red 
above,  pait^'iiig  into  otlii-rs  nearly  blacV :  the  mperficial  breadth  of 
tbui  division  is  upwards  of  KM)  yards  in  thr  section  from  La  Cvdnlc. 
1  v>a&  iuforuicd  at  CatKcr^,  that  at  the  triol-ahaft  for  coal  they  had 
uliimately  met  with  limestone ;  if  so,  it  muaC  have  been  on  thu  put 
of  the  aeries. 

Limestone  of  Ln  VMuh. 

This  is  a  romnart  setlimentary  linicstfme.  hard  and  spLinterVt  with 
frequent  interjiolations  of  indurated  shale.  It  rtM'*  near  ihc  farm  of 
La  Ceduir,  and,  with  tlie  exception  of  somi*  shales  which  underlie  it» 
is  the  low(*st  portion  of  the  Patirctzoic  group  of  the  n<ndimnaU. 
TluTc  is  an  olil  (ptarry.  which  wa.<<i  work(*il  in  the  thick  middle  beda 
of  this  zcmr^  nn«l  both  a!>ovc  and  l>cIow  the  \wiU  have  inon*  the  elia* 
raet^T  <if  black  limestone  ^hRk■ ;  but  if  we  include  the  wboir  m  thr 
limestone,  it  will  have  a  breadth  of  iiG  vards,  witlt  a  dip  to  (he  S.W. 
of  from  :i''  to  H'-. 

Thii  band  i<*  ut'n  for  a  short  dtstancr  only  ;  it  croftsra  the  bi(|l 
road  front  l«nndrrthun  totvard.'^  Minioyectjue?. 

The  f(dUming  s^wcica  were  collected  from  the  t|Uarr>  neair  Ia 
i'cdule  ; — 

TcTcbntula  atnbi^ua.  SpiiiCer  dhjaadna. 

irticiii«n».  Orttut  pauipiaata. 

lUfuKkkm.  Lrputaa  I>tticilrii. 

Spirifer  Hoiirhanli. 

From  the  foregoing  dewriplion  it  will  be  seen  I  hat  a  narrow  hell 
only  of  I'idirozfiic  strata  ij  hen*  cxjMwcd  lietwceu  n  portion  of  the 
Oolite  wricH  on  the  S.W.  and  the  Cn'taeeous  Berie««  on  the  N.E.,  that 
b  has  a  general  iitrike  from  NAV.  to  S.E..  and  that  though  it  pr^* 
M-'ntB  two  uiidulatiuns,  these  are  alao  in  the  same  direction.  The 
iicveral  section?^  taken  give  the  Iblltnving  unler  of  supcrpoeitkm  (i 
Table):- 
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A. 


Succession  of  Beds. 

Pure  miissivc  limestone J 

Napoleon  marble  zone f 

e.  Tfaick-bcdded  limestone  ...  t 


Iff.  1 


cx 


Micaceous  sandstones :  upper 

surface  tlenurlcd. 
iMtemations  of  slialci*    ftnil 

rnarine  sandKtoncs. 

iShalcs  and  coal-seams ^ 

. I 

'g.  Black     limestone :      chert- 
seams  ^ 

h.  Wliitc  friiible  Umcatoue  ...  t 

I.    Calrarcous  8;iuds   ^ 

j.  Tbin-bcddal  limestones  and 

sbales  t 


Conditions  Indicated, 
Deep  open  sea. 
Zone  of  TcrebratulK  elongiita. 

(Sequence  broken.) 
Clean  drift  sand. 

Sublittoral      osrillntious  :      Pro- 

ductus. 
Ferns :    Calamites.     AUernatioas 

of  terrestrial  surfaces. 


Bmchiopotla;  Tnrbinnliic. 
I'roductus  gi^DteuH  xddc. 
Lithostmtion. 

Prodiictus,  Spirifer. 
(lutcmiptcd    sequence   of  Haut- 
banc  limesU^nc.) 


k.  Lower  limestone  of  riaut- 

banc,  170  feet  thick J    Deep  open  sen. 


Ln. 


I.   Shales f    Facics  of  mariuc  fauna  changet. 

Clean  uiicacetnis  saniUtones    f    CucuUow,  Cyprieardia. 
Red  shales  and  clays... f 


0.  Calcareous  shales  ...., ^    Zone  of  Spirifer  Vemeuilii. 

p.  Coral  limestone  of  Kienues  ...  Open  sea  coast-hne  distant. 

9.  Shales. 

F.^  r.  Dolomitic  lime  and  sand  ...  f    Drift  beds. 

s.  Shales     Y 

f.  Black  compact  limestone  ...  f 

,M.  Shales f 


p.  Biicaceous  sandstones,  coarse  ~  Proximity  of  a  terrestrial  surface. 


{w.  Re<1  and  black  shales f 
X,  Bluck  limestones  f 
y.  Shales J 
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§  2.   The  rquirai^tt  n/  the  Paf/ro:o»r  gmup$  t>f  tkf 

The  lung  fterios  nf  oscillations  here  indicAtrd,  br  which  the  «ain« 
ftrpA  was  placed  sucressively  undrr  such  different  cuoditionA  u  to 
depth,  h&d  also  tl)i»  i'ontie<{uencr — that  at  each  change  it  became  the 
ground  of  a  fre§h  aswmblajf^e  of  aniiual  fomis.  At  iutervaU,  whirii 
arc  w'iJo  apart  in  time,  sncti  as  are  represented  by  the  liint-stoDes  of 
the  lower  division  (Fer<|Uc«i  limestoue  down  to  that  of  La  Cwhde),  and 
when  somewhat  like  conditions  were  repeated,  we  meet  with  a  recur- 
renn*  nf  idontical  forms,  wliich  then  prove  the  continuity  of  the  Mtar 
general  Fauna ;  the  differences  which  the  intervals  present,  u  mintnl 
gr()U])s,  are  marked  hy  nirre«iponding  changes  in  the  animal  lerics )  in 
this,  as  in  all  such  c<t«es.  the  occupancy  of  an  area,  under  any  new  condi- 
lioiis  m  u8t  lU'cessarily  therefore  have  been  by  ■  proocM  of  iinmigratiiMi. 

This  consideration  is  of  some  importance  with  reference  to  all 
attempts  at  s^^siematie  cla^siricntioii :  tike  minrraf  ffroufts,  ttith  wieit" 
ticttl  JfttvnoM,  are  not  nereMarifi/  fij/itrhrortout ;  whereat  many  yrattpt 
with  noihinfftrhatrrer  in  eommon,  trhether  in  respect  o/ minrrai  ram' 
jtontion  or  included  /bstnt  fvrm*^  muMt  of  nere»nty  te  of  the  tmrnt 
a(te ;  vet  the  basis  on  which  geological  rraMining  has  usually  pfo- 
ceedeil  for  determining  the  e<{uirnleiits  of  the  com|>onpnt  iiaru  of 
great  groups  from  one  difttrict  to  nnuther.  hiu  be«u  this — Coat  likf 
■ssemblnges  imply  a  [H^rfect  coincidence  in  time. 

It  is  itosHible  that  tlic  synti'matic  arrangenieuta  of  gcolofpsU  wtKf 
have  been  alto^Hher  premulure ;  it  15  certain  that  Cacjr  baw  be«l 
ha^'d  on  considerations  which  reipiire  much  collateral  sufiport :  titf 
whnK-  physieal  history  of  everk-  )>ortion  of  thi*  area  over  wliich  each 
perfect  ^otip  extended,  must  be  tirvl  made  out,  and  e>en  then  we  ihall 
rt^quire  to  know  much  more  than  we  now  do.  as  to  the  Kabila  of  vrr^ 
many  extinct  fonns,  ere  a  '*Syfltetn"  can  be  much  more  tluuQ  a  ^^agtM 
speculation  :  it  is  with  extreme  caution,  thrrefore,  that  I  nrt>poar  the 
few  following  compariKous  for  (he  Paln-ozoic  gn^tp^  of  the  UouloODais* 

(geographically  the  Hnulognc  scries  is  exjH»sed  mii!  wjiv  bKvMB 
Devonshire  and  the  f'otentin  on  the  weM,  and  a  Hi '  sh  ana 

on  the  east:  as  far  hack  as  1831*  I  suggested  a  con.j .  l/ctw<e<fi 

tlie  S^iuth  Devon  and  Hifelian  calcareou"*  gronjw.  With  rrterruce 
to  the  Belgic  area,  it  will  t»e  shown  in  the  MH|uel,  that  the  srnra  of 
oscillations  there  was  in  strict  correfi)>ondence  along  the  whole  tinr, 
extending  from  the  ea^t  of  the  ArdviUHSto  (b*  Bmooiuus  ;  to  other 
words,  that  a  rentarkalile  [laraU^an  trftiila  thromghont  Uir  whole 
vcrtieal  lhickne.««  of  the  Anthradfcrons  Tries,  up  to  the  etmiplrtioa 
(if  the  nrcMltictivr  coal-measorea.  Such  ronaitferations  raunoi  be 
extended  to  (he  Wrtit  nf  Kngland  «erW«i  so  tliat  other  trnxis  nf  rom- 
pari.ton  arr  reijuinil.  Tlie  i^rrat  Anthracifi'rous  [H*riod  of  Northeni 
and  .Middle  Kuro|M',  though  it  prvansta  no  ahrunt  gmhigiral  bfcak, 
vet  n*atlily  admits  of  a  twofold  dtrision,  each  of  «  hirh  baa  a  &oea  o( 
Its  own.  AmongHt  the  numerous  fonns  wbirh  compone  thia  &Uaa« 
there  are  verr  many  of  great  range  and  endnrauce,  and  which  majr 
be  altogetbrr  ih»regardr<l  in  rompAnsons  of  this  wirt :  their  are  Othert 
appareutly  of  very  Unnted  duration,  such  for  instann-.  in  the  knvtr 
aiithraciferoiu  group,  as  PomdomiA,  SMj^ephaltta,  Cateeol^^  Spinfer 
oatiolatit*,  Plrurodtctyum.     The  apecsea  of  Sihffocrphalus  aiv  foond 
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S^^5!  Z«nesckaracten.^iy 


Terebntuta  elongata. 


Produetus  giganteiu. 


'U), 


31  isidonomyen-acbiefer  . .  Posidonia  Becheri ;  GoniatiteB  crenistria. 

M    rf^,™v-;j;-™  — i,;-fe.J  2.Cypridiiia  senatostriata,  Sandb. 
S^Cypndmen-schiefer.^      Ckfymene  granulate;  GoniatitesbifroM. 
t,3.CucuUsa  Haidingeri;  C.  trapezium. 

Schaalstein Sphseronites  tessellatos. 

Dolomite Cyrtoceras,  pi.  sp. 

Stringocephalus  Burtim ;  Brontes  flabel- 

lifer. 
Limestone  of  Villmar. .  Calceola  sandalina. 


tales  of 'Wissenbach. . . .  Pleurodictyon  problematicum. 
lirifer  sandstone  series. .  Spirifer  macropterus. 
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in  a  zone  which  extends  from  Flvinouth  to  Newton,  beneath  the 
^;reat  coral  limestone  group ;  in  North  Devon  they  occur  «t  the  haso 
of  the  thick  calcareous  aeries,  which  comes  out  on  the  sea-coast,  in 
Combe  Martin  Bay  ;  they  have  a  like  position  in  the  Umestone  band 
of  Givpt.  Caleeola  follows  n  hke  continuous  and  very  narrow  zone. 
We  are  safe  therefore  in  placing  the  Ilfracombe  gronj)  as  the  equi- 
valent of  the  coral  limestones  of"  Newton ;  and  in  cnm|inring  both 
with  the  calcareous  groups  of  Givel,  of  the  Elifel,  and  of  Villmar,  in  spite 
of  the  want  of  correspnudeuce  which  they  present  in  their  mineral  and 
organic  compositions,  simply  becaiLse  there  are  peculiar  forms  which 
occur  but  once  in  each  series,  and  for  a  brief  space  oidy,  when  esti- 
mated with  reference  to  the  dimcnaions  of  these  groups,  and  that  it 
Is  not  possible  that  these  forms  shotild  range  out  of  niiy  beds,  but 
such  as  were  m  immediate  extension  of  those  in  which  they  were  first 
introduced.  Such  zones  become  our  only  positive  terms  of  com- 
parison, and  all  that  is  required  to  render  it  complete  is  that  the  inter- 
mediate grou[)ing  should  be  in  general  harmony  with  the  progressive 
change  which  the  whole  of  the  series  exhibits.  The  grouping  which 
such  considerations  suggest,  is  best  exhibited  in  n  tnbulnr  form  ;  but 
there  is  one  part  of  tlie  upper  PalnROxoic  series  which  has  long  been  of 
interest  to  English  geologists,  and  to  which  ptrliaps  some  have  given 
an  undue  importance.  The  Old  Red  Sandstone  of  the  British  scries 
is  exhibited  with  such  very  charaderistie  features,  over  a  large  area, 
that  we  must  necessarily  assign  it  a  rcpresenlativp  position  ;  hut  it 
must  be  borne  in  mind  that  this  group  is  only  nn  indication  of  cer- 
tain conditioiLS  uf  uceuundaliun,  though  of  considerable  continuity. 
Having  seen  the  Old  Red  Sandstone  in  the  counties  of  Hereford, 
Pembroke,  Moninonth,  and  Somerset,  I  may  slate  that  this  purtioni 
wliii-h  is  its  typical  mass,  belongs  to  the  littoral,  siibliitoral,  and 
drift-sand  fom*s.  and  that  as  such  it  can  only  he  a  subonlinate  group 
in  a  perfect  series  of  marine  sediiiirntary  deposits  ;  tlie  distance,  how- 
ever, is  not  so  great  but  that  we  might  look  for  it  in  some  approxt- 
matt'ly  recognizable  form  m  the  south  of  the  Exmoor  range,  unless  that 
dbtrict  had  been  raised  out  of  the  area  of  the  sedimentary  bed.s  of  that 
period,  n  supposition  which  cannot  he  entertained.  It  must  be  re- 
membered, that  for  the  area  above  referred  to,  theOhl  Red  Sandstone 
Lb  a  continuous  group,  which  must  always  be  the  strongest  pnnjf  of 
identity  of  geological  age.  In  Somerset  as  elsewhere  the  Old  Red 
Sandstone  passes  into  the  Lower  Momitaiu  Limestone,  by  a  series  of 
beds  which  iu(hcatp  a  progressive  iijcreose  of  dejith  merely,  but  no 
cessation.  I  am  therefore  nnablc  to  adopt  the  cla.ssifieation  pro|>oscd 
bj  Mr.  Sharpe  in  v  recent  communication*,  the  result  of  our  Belgian 
excursion,  as  it  would  make  the  Old  Red  Sandstone  older  than  the 
calcareous  group  of  South  Devon.  The  changes  whicli  such  beds  as 
those  of  the  Old  Red  Santlstone  may  be  expected  to  present  else- 
where, defiend  on  the  determination  of  the  physical  changt^s  which 
affected  Western  Europe  anterior  to  and  during  the  Aulhraciferous 
period  ;  these  changes  are  indicated  in  the  second  part  of  this  com- 
mimu'atioti,  ami  in  accordance  with  tliese,  I  have  neither  looked  for 
typical  Old  Red  Sandstone,  nor  Mountain  Limestone,  but  uniply  for 
reprctsentative  conditions. 

*  Quarterly  Journal,  vol.  tx.  p.  26. 
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Aoitr  by  D.  Sharhk,  llsq.,  P.G.S. 

My  dear  Sin, — In  compliauce  with  your  re<|Uf!a,  I  htksc  tli 
up  a  list  of  the  paltt'ozoic  foMilti  whicii  we  coIlpct<'tl  in  tlie  Bouloonais 
(ikt'  Tnbulftr  List),  Mldin]^  ttuch  otlicr  s|HH-ic9  (witli  h»  aatmak 
attacheil)  as  an?  recorded  in  the-  nccoiniiunyiug  list,  p.  250.  A  review  of 
the  organic  remains  in  these  bed^  will  Irutl  to  some  iiit«re(itiii|;  ifiiiln 

Tin-  two  (ETcat  bands  of  earhonifc-rons  limrscone  of  the  Carrions 
NapoleuH  and  of  thi-  Ilaut  Uanc  iiuist  bo  ela^^ed  frum  their  UmaUm 
the  upper  and  middle  di\  itiiont*  of  the  Carbuiuferuua  Limeclone  fonn^ 
tion,  corresponding  with  the  limr^tone^  of  Bristol  and  Dcrbyskifr* 
witli  those  of  Yorkshire  (with  tlie  exception  of  the  lowest  bcils), 
and  witli  that  of  Vise  in  llelpiuin.  The  presence  of  eofti  between 
these  two  bedj  of  marine  limestone  is  analo^us  to  what  Mr.  PhOltpa 
long  ago  cleH'ribed  in  Yorkshire.  (-*oal-beds  of  a  similar  we  are  alao 
found  in  Coalbrook-dair  and  in  the  Lothianft,  but  the  up}»er  luncstonci 
of  those  localities  are  mostly  of  iVeshwnter  origin. 

Tlie  shales  below  the  Ilaut  Bane  limestone  hare  not  yrt  supplied 
any  organic  remaius  ;  but  the  beds  of  yellow  tAud^tone  on  which  they 
rest  are  Lntere&tiug  to  us,  as  ihcv  omtain  the  specicA  of  CMcuUmm 
which  abound  in  the  sAndstoDV  of  Marwooil,  in  North  Deron,  m4 
thus  tu  the  place  of  that  bed  in  the  geological  serica.  which  «M 
previously  somewhat  obscure. 

All  the  Ih^iIa  which  rro]i  out  on  the  sor&ce  from  bf4oir  the  jellov 
aandstone  belong  to  one  formation,  and  contMD  nearlr  the  mum 
species  of  orgaiuc  remaius ;  the  Ferqoes  limestone  is  l^  moat  im- 
portant of  thesf.  and  is  the  moat  expoacd  to  obaer>-atiun  :  it  ha*  m 
coiisequtiice  yielded  the ridieat  banreat  to  the  palttontologist*.  Thar 
bedft  have  hiiherlu  been  classed  in  the  Dcrouian  aeries.  b\it  if  ibaA 
\iew  be  correct,  there  can  Ijc  in  this  district  no  representative  of  the 
Tuuruay  limestone  or  lower  division  of  the  Carbouiferou*  LitneaCooe 
series,  and  the  middle  division  of  that  scries  most  here  resA  cod- 
formai)l>  ou  the  top  of  the  Devonian  formation. 

The  I'Vrques  lioH'&tonrs  have  been  called  T>rvoniaii,  on  tlie  priiidple 
that  the  I)e>oniaii  system  inclmles  ail  the  \wd%  tM*tween  the  rarbcini. 
ferous  Liiiii-^toue  and  the  Silurian  rocks;  but  the  l)a»e-hue  uf  the 
Carboniferous  l«inu*stonr  lias  birn  drawn  u|>ou  different  pfinoplrt  ia 
diflVreut  di»tricr«i,  «o  that  t»eds  whicb  nugbt  to  be  cUsaea  tOMacV' m 
of  one  at(e  arc  called  Carhontfrrfius  in  lr«knd  and  N<vthttmbcflaiid» 
and  Dftvninu  iu  Devonshire  and  the  Boukmnais.  On  Uw  other 
hand,  the  Devonian  f^vMem  has  Itcen  nuulr  to  inchide  bcda  a*  nvll 
distingni^hcd  by  oreamc  remains  a^  the  upjH^  Silurian  formadOBk 
from  the  lowerf.     It  is  high  time  for  ui  to  follow  the  good  TTTwmfIt 


•  M.  dr  Vcrnnul ;  Bull.  Soc.  C^L  Fr.  toI.  la.  p.  M*.  IW8. 

Sir  It  I.  MurchiMtn ;  vol  \\.  of  ihr  ume,  p.  ?I0,  ItMO. 

Mr.  Loaidalo :  Truu.  Soc.  GcoL  2  mt.  voL  t.  p.  736.  IH40. 

Vbct.  d'ArcblK  aad  M.  d«  Vcmruil.  lA.  vol.  vl  |i.  AHU.  IIMI. 

MM.  fttUBa-Eawafds&llv  '*      .,».  roL  t. 

t  A.I  UMtelssastti^of  tb*  •  Ifatt,  Um  iMMHittcacy  «f 

ihr  Itae  vf  •cfSnUoa  netwean  u-  —  .-■  iiifrrans  fnnfhiin  rfllM 

■orth  and  louth  uf  Irduad  wu  pointed  out  try  Mr.  Joket.    See  Utsnn  Oastla 

artMhSepLlUa. 
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set  us  by  M.  Dumont,  to  which  I  lately  called  the  attention  of  the 
Society,  and  to  endeavour  to  divide  into  natural  groujis  this  vaat 
series  of  strata  hitherto  thrown  together  almost  iucUseriminately. 

The  nearest  resemblance  in  this  country  to  the  Fenjues  liinostones 
is  found  in  the  beds  of  South  Petherwin  and  Tintngel  iti  Cornwall, 
Barnstable,  Pilton,  and  Croyde  in  North  Devon  (especially  the 
former),  in  which  we  find  the  same  abundance  of  Spiri/fr  Hi9Junctna 
(<S\  VfrneuiHl)  and  Sp.  catcarafnn  (^Sp.  Arehia^i)  in  all  tlu^r  nume- 
rous varieties,  together  with  many  other  species  in  common.  These 
therefon-  may  be  taken  tof^cthcr  as  a  well-marked  group  of  beds, 
which  for  the  sake  of  convenience  may  be  called  the  Petlienvin  Group, 
that  name  having  already  bei-u  adopted  hy  Professor  Sedgwick. 
The  CucuUfca  sandstone  must  be  rcfjarded  as  a  subordbinlc  member 
of  tliis  ^roup,  since  it  occurs  above  the  limestone  of  Fer(|ues  and 
below  the  Barnstable  and  Piltuu  beds.  Thf  English  deposits  classed 
with  the  Ferfjuea  limestones  differ  from  the  latter  in  wanting  the 
Devonian  and  Silurian  corals  which  form  so  marked  a  feature  at 
Ferijues ;  but  coral-reefs  are  everywhere  so  local  that  no  argument 
can  be  drawn  from  their  absence. 

On  comparing  the  organic  remains  of  the  Petherwin  gronp  with 
the  next-  group  below  it  (which  is  the  Kifelian  series  of  M.  Dumont, 
inclading  the  limestones  of  the  Eifel  and  of  S.  Devon),  we  find  most 
of  the  corals  nnd  many  of  the  shells  of  Ferques  occurring  also  in  the 
Eifelian  group,  hut  there  are  also  many  of  the  most  abundant  species 
at  Fenpies  wliich  are  not  found  in  the  Eifelian  bed.  And  if  we  look 
over  the  Eifelian  species  iMuimernted  in  the  list  nf  MM.  d'Archiac 
and  de  Vernetiib  we  shall  find  that  not  one-seventh  are  continued 
into  the  Petherwin  group  of  heds,  and  that  the  moat  characteristic 
of  the  Eifel  species  are  not  found  in  the  upper  deposit,  viz.  Spirifer 
aperturatus,  S,  ostiolatuty  aud  5.  specimu^y  Tercbratula  ferita, 
Cttlceo/ot  Striffocephalusy  &c. 

Many  of  the  shells,  but  few  of  the  corals,  of  Ferques  are  found  in 
the  Carboniferous  Limestone*,  so  that  from  the  orgmiic  remains  alone 
it  might  be  doubtful  whether  we  should  refer  the  Petherwin  series  to 
the  Carboniferous  or  the  Devonian  system,  thmigh  the  balance  would 
probably  incline  in  favour  of  the  former  classification. 

But  the  conformable  stratification  of  the  Ferques  beds  with  the 
overlying  Carboniferous  series  of  the  Bonlonnais,  and  the  similar  con- 
fomuty  of  the  Pt'thfrwiu  and  Pd ton  groups  to  the  Culm-measiircH  of 
Devonshire,  connect  the  I*etherwiu  group  with  the  ( 'arbouiferons 
series,  wliik*  the  complete  break  betwet-n  the  Petherwui  and  Pilton 
groups  and  the  true  Devonian  rocks  below  separates  them  from  the 
latter  syst^MU. 

Therefore,  while  admitting  that  the  change  from  the  Devonian  to 
the  ('arboniferous  series  has  been  verj-  gradual,  I  think  that  the 
balance  of  evidence  places  the  Pethertt'in  group  as  a  lower  member 
of  the  Carboniferous  series. 

*  1  do  not  indudc  Prof.  .M'Cuy'a  Iriali  lucaIitiL'&  in  ihis  calculatioiit  as  tliey 
pvobably  refer  to  beds  of  the  Petlienvin  age.  and  not  to  the  typieil  Carboni&roiu 
limettoBc. 


PROCKCniWOfl  OF  TII«  GKOIiOOTCAI.  BOCTVfT. 


In  Devonshire  we  Hiul  the  lop  of  llic  Pt'thcrwui  wrif*  well-^Ufii 
bv  the  shnli'n  (Niiitainiii^  Poaidonia  liechen  in  great  abuiuUncP. 
Shnlt*s  rrowiifd  with  the  samr  Povuhnta  j^iitU*  us  in  M'imntiliip  \\xt 
I'etherwiii  s-cnt's  iroin  thi-  Cnrliouiffntuit  Lirnestontr  in  NnrtKunibtr- 
lAiid.  The  hnietitiiiit'  nf  iluuk  IVtiit.  Waterlbrd,  luuIuuhtidW  bi<liiii|p 
to  the  tuinie  ^roup,  us  nl»u  many  boUd  in  ottu-r  \*mu  oI'  IrtliuHi  rUfH 
by  Mr.  GriAitlis  luul  Vvai.  M'Coy  in  tlie  Carbouifvmus  Liincatoo*; 
and  albu  tlic  UmcsUtne  of  Seuzflles  in  the  Province  of  NaiDor, 
Belgium. 

When  we  r(mi|iare  together  the  organic  remaini  of  the  8ilariMi» 
Devoiiinn,  anil  ('Afhanift-muii  jii'riodi).  vrc  And  that  many  Bpcdct  of 
ooraU  hved  on  tVuni  the  Silurian  thruuf?h  the  Devonian  epochs  ;  b«t 
although  llie  (^rUiuifi'rutu  I.iineMouCD  are  of)en  full  of  coraU.  llicar 
are  of  aperies  different  from  the  Ikcvuninn  comU  :  thuaiherttVMA 
complete  chnuf^v  of  the  iif»ecieti  of  eoraU  between  the  rod  of  IIm 
PetliiTwiu  and  the  bc^nning  of  the  ('arbnnifernua  |>eriod*.  R«ii 
the  ^reatent  chaug«  in  iho  flpeciM  of  Mollu8ca  was  bccwotn  the  Silu- 
rian and  the  IKrvonian  ]>crioils,  and  uumy  apccici  lived  on 
Devonian  tt>  the  (""ftrltonifcrons  periods.  Cofidfl  appeiu-  to 
lo  ohaugee  of  eliniate,  that  the  above  facts  make  it 
there  was  no  ntaterial  chan^  oi  elimatc  during  the  long  poffiod  of 
time  in  which  the  Silurian  and  Deronian  rocks  wrrc  dcpovtod.  ud 
tlie  complete  extinction  of  the  then  cKisting  corals  at  the  dooe  oftbt 
Devonian  and  I'etherwin  period  may  have  been  canoed  by  a  ohaagc 
of  cUmate. 

A  change  of  climate  sufficient  to  destroy  the  Demotta  oNob 
plight  have  leiY  uninjured  the  Mollusen  inhabiting  ileeper  wtteni 
iut  it  is  dittitult  to  tind  a  cause  for  the  estinctiou  of  so  many  Sik^ 
rian  MuIIuh-h  in  Etea^  which  coutiime<l  to  support  the  aunesperioi 
of  Corals. 

But  let  us  retuni  to  the  BoulooiMis.  1  itatod  above  that  all  ibo 
lower  beds  which  come  to  tho  sorftoe  oont«m  nnrly  the 
ts  the  Ferqucs  Uuiestonc  ;  but  the  shaft  Himk  at  (.'omera  in  m  fruith 
search  for  coal  passed  int4i  still  lower  beds  of  dark  grey  kchista 
Uining  a  fossil  which  st  the  Boolosnt  latiliM  was  pfonooMod  to  Iv 
a  Graptoliief.  and  winch  in  tha  MuiMUi  of  tluC  town  U  laboUad 

As  the  GraptolUhut  smj/ittariuM  has  hitlirrto  been  only  fmind  in 
the  I«uwer  Silurian  ncries,  it«  i»re»encr  at  rafhiTt  would  »huw  that 
tlic  rertpies  bi-ds  refttinl  innniMlintelv  on  l^ower  Sduriao  rocks ;  cv  if 
tlic  Etprn^c  name  in  ahandonctl,  as  ttraptolites  have  only  been  fmnA 
in  the  Silurian  »v»teoK  the  Fcniued  lM:d»  must  at  least  not  on  Silanaa 
■tnta,  without  the  inter\ention  nf  any  Tvnrtion  of  that  tMonnam 
tent*  of  Kifelian  and  Kheuanr  ntrkit  which  both  on  tbc  Uelgian  side 
of  the  Ardrnu'-n  and  in  |)rvon«liirt>  M'|»aratc  thr  Pethennn  srrifo 
from  thr  Silurian  foniintions:  thcri-forr  the  romol  idaatlAoatian  of 
the  Cafticri  foMil  iKTi^nit*  nf  prcai  ^rological 


*  Ftsr  Mmw  AmSs  w«  srt  malnlf  tmMiu4  to  ibe  Ubmm  of  Mr. 

t  Bail.  Sor.  Ci^ot  IV.  vot  &.  pp.  391),  401,  &  416,  m4  t«l.  si.  ^  SSa. 
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The  mass  of  scliist  from  Caffiers  now  in  the  Boulogne  Museum 
eontaina  many  specimens  of  the  fossil  in  question,  and  undoubtedly 
some  of  them  strongly  resemble  Graptolites  ;  but  the  best-preserved 
specimens  exhibit  characters  which  prove  them  to  be  plants ;  they 
insist  of  slender  stems  bearing  two  rows  of  closely  set  alternating 
leaflets,  the  bases  of  which  overlap ;  the  leaflets  are  sessile,  lanceolato- 
ovate,  with  a  strong  midrib ;  they  resemble  in  form  the  leaves  of 
Knorria,  but  are  set  in  two  rows  on  opposite  sides  of  the  stem  instead 
of  encircling  them  as  in  that  genus. 

It  thus  appears  that  there  remains  no  evidence  whatever  for  class- 
ing any  of  tne  deposits  of  the  Boulonnais  in  the  Silurian  system. 

[D.  S.] 


[See  Litt  ofFottiU,  in  the  follomni^  pagu.'] 
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DONATIONS 


TO  THE 


LIBEIARY  OF  THE  GEOLOGICAL  SOCIETY. 


From  January  \tt,  1853,  to  March  3Ul,  1855. 


I.    TRANSACTIONS  AND  JOURNALS. 


Presented  ^  the  respective  Societies  cnJ  Editors. 


Ammican  Journal  or  Scicncr  uid  ArU.    Vol.  xr.  do.  44.     From 

Pro/,  SiHimtin,  MM.  ^. 

AbuOic  Society  of  Bcugal,  JounuJ.     No.  229. 

Aitunuict*  Maguine.     No.  10.     From  the  Institute  of  Jctvaruo. 

Athwapmn  Journal,  for  January,  February. 

Berlin  Academy.     Abhandlimgen   dor  Roniglicben  Akadcmie 
WMBenacbkfteo,  1851. 


MonaUbericht,  July— October  1852. 


Bdogna  Academy.  Nuori  Annati  drllc  Scicnxe  naturali.  Serif  3. 
toroo  ir.  Sett,  e  Dec.  IS51  -,  toino  t.  Mag.  r  Giug.  1852  ;  and 
toroo  vi.  Lug,  e  Ago.  1852. 

Bombay  Geographical  Societr,  TranaMlioBft.  September  1850  to 
June  1852. 

BresUu  Academy.  Neun  und  z-wanxigster  Jahrcftbericlit  dtr  8cU»- 
nachcn  OcacQKhaft  fur  raterlandiacbr  Kultur. 
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Breslaa  Academy.  Verbandlungen  der  kaiAorlichcn  Lcopoldinisch- 
Carolinischen  Akademie  der  Naturforscher.  Yol.ii.  Supplemeut. 

Caoadian  Jounud  for  October,  December  1852,  January  1853. 

Chemical  Society,  Quarterly  Journal.     No.  2U. 

Civil  Service  Gaxette,     No.  1. 

Helretic  Society.  Denkscliriften  der  allgemeinen  Schweizerischea 
Gesellscban  fur  die  gesammten  Naturwit^scnschaAen.  B.  1. 
Abth.  2. 


Neue  DeukschriftcD.     B.  2  &  4. 

Statuteu  und  Reglemeate,  1847.     From  Sir  B.  7.  Mur- 


I 


chison,  F.G.S, 

Hesse.  Veriiandlutvgfiu  des  naturhistorischen  Vereins  Tur  das 
Grossherxogtbum  HesBcn  und  Umgebuug.  11 .  2.  From  Sir 
R.  I.  Mnrchison,  F.G.S. 

Horticultural  Society,  Jourunl.     Vol.  viii.  part  1. 

lufltitut  des  Provinces  et  des  Congr^  Scieutifiques,  Annuaire,  1853. 
Fnm  T.  Darndsotty  Esq.,  F.G,8. 

Jonmal  of  tbe  Indian  Archipelago.  Vd.  vi.  noB.  7i  8,  9.  From 
J,  R.  Logan,  Esq,,  F.G.S. 

Madrid,  Memorias  do  la  Real  Acadcmia  de  Ciencias  de.  Tomo  i. 
parte  2. 


Resumen  de  toa  Actas,  &c.,  1850  I  1851. 


I 


Mibm.     Mcmorie  deir  I.  R.  Istituto  Lombardo  di  Sciense,  Lettere 
ed  Arti.     Vol.  iii. 


Giomale.  N.  S.  tomoii.  fasc.  7-1 2.  tomo  iii.  fosc.  13-18. 


Paris,  Archives  du  Museum  d*Histoire  Nuturelle.    Tome  vi.  Livr.  3 
&4. 

,  TAcadAnie  des  Sciences  de.     Comptcs  Rendus,  Deux.  Sem. 

tome  xxxv.  nos.  20-3C,  et  Prem.  Scni.  tomexxxvi,  uos.  1-10. 


Philosophical  Magazine,  for  January,    February,    March. 
R.  Taylor,  Etq.,  FM.S. 

Photographic  Society,  Journal.     No.  1. 

Royal  Agricultural  Society  of  England.     Vol.  xiii.  part  2. 


From 


2S€ 


DONATlOKft. 


Vol.  uil.  p«ru  5.  4. 


Boyal  Imh  Academr,  Transactions 

,  Proceedings.     Vol.  v.  part  2. 

Royal  Society,  Plroc««dmgs.     Vol.  ti.  noe.  91  ft  94. 


Society  of  Arta,  Journal.     Nos.  7-17. 

Van  Dietnen's  Land,  Papers  and  Proceedings  of  the  Royal  Sodet^  of. 
Vol.  ii.  part  1. 


II.     GEOLOGICAL  AND  MISCELLANEOUS  BOOKS. 

Name*  of  Donor*  in  Itaku* 
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May  4,  1853. 
PhUip  W.  WaU,  Esq.,  C.E..  was  elected  a  Fellow. 
Tbe  following  conimunicAtions  were  read  : — 

1.  On  the  Fluvio-mahinic  Tkrtiaries  of  the  Isle  of  Wight. 
By  Professor  Edward  Forbkb,  F.R.S.,  ProB.G.S.,  &c. 

Tbk  purpose  of  the  following  communication  is  briefly  to  state  the 
results  of  a  recent  investigation  of  the  rtuvio-niariue  tcrtiaries  of  the 
lale  of  Wight,  imdertaken  in  the  course  of  the  labours  of  the  Geolo- 
gical Survey.  I  was  directed  by  Sir  Henry  De  la  Beche  to  examine 
the  distribution  of  organic  remiiiiis  in  the  various  strata  of  that 
island,  and  to  devote  the  months  of  October,  November,  antl  Decem- 
ber l!So2,  and  January  i8f)3,  to  tbe  work.  I  found  so  much  in  the 
fluno-marine  Eocene  strata  that  was  not  only  palEeoutologically 
but  also  geologically  new,  that  I  was  obliged  to  dcvQie  ahnost  the 
whole  of  the  time  mentioned  to  their  examinatiou ;  uor  was  the 
constant  and  daily  labour,  with  able  assistance,  during  four  months 
on  these  interesting  beds  more  than  Hiifficicnt  for  their  exploration. 
During  most  of  the  lime  I  was  aecompanied  by  my  colleague  Mr. 
Bristow,  and  assisted  by  skdful  collectors,  especially  Mr.  Gihbs. 
As  numerous  memoirs  by  eminent  geologista,  Bntish  and  foreign, 
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have  been  |)ubli5litd  trci 
of  the  str&U  under  consid<*m* 
tion,  it  mijcUt  striii  Uiat  Uttfe 
new  could  be  made  out  resfiect' 
tng  tbem  except  ouuremiiiK  OkV 
nute  details.  I  nrtjuul^  w«8t 
to  niv  work  expecdag  to  find 
an  easy  and  spt-cdr  laiik,  and  il 
may  aetm  almost  uke  presump- 
tion when  I  state  aa  the  geneni 
reault,  liuil  not  011J7  waa  tliv 
duty  to  be  done  far  more  iaixh 
nouA  and  nuu-1  than  rould  havp 
been  looked  for,  but  that  tlw 
geoloG;y  of  the  difttrict  under 
oonsiaeration  had  been,  in  grvat 
part,  aerioualT  miaundervtood 
DY  all  who  had  explored  it. 

The  inteq>reta.tion  uauallj' 
hitherto  accepted  of  the  stnic- 
ture  of  that  part  of  the  IiJe  of 
M'ight  composed  of  l!urio.m»- 
rine  Eocenes,  constituting  the 
greater  part  of  the  isUnd  north 
of  the  great  chalk  ridge,  in  tint 
the  aeries  of  beds  rxpoard  in  tht 
section  of  neadim  Hill,  and  ooih 
stilutiug  thf  lli^don  Iltll  aandi, 
LowiT  fn'shwatiT,  Tiipcr  ma- 
rine, and  l.'pj*<'''  frmnwatrr  of 
Webster,  mcludes  thr  whole 
thickneaa  of  tlie  Buviu-marine 
i'>>cenes.  and  that  the  gmtfcr 
INirt  of  the  superficial  ait*  ii 
occupied  by  the  Lower  frnb- 
water  dlTiaion.  This  view,  which 
originated  with  PralcMor  Weh- 
Btrr,  was  supported  and 
tallied  in  detail  by 
Sedgwick,  and  haa  been 
by  luost  snbaetjaent  writna^ 

Two  geologist  ooIt  Wvei 
niised  the  cxistence'of 
beds  than  those  of  Hea3aa, 
Tti.  Mr.  PrcKtwirh  and  M.  U^ 
bert.  The  former,  in  1HI6,  d^ 
schbfd  brirtly  the  Ktrata  mm* 
{wsingapartof  llempstrad  Bil 
(u  the  east  nf  YarmotUli,  and 
ftiiggrvted  tlut  thoar  beds  pr^ 
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vioualv  regarded  as  Lower  freshwater,  capped  by  the  Upper  ma- 
rine,  were  really  prohably  higher  than  any  beds  hitherto  noticed. 
The  latter,  in  1852,  maintaiued  that  the  section  between  Tolland 
Bay  and  Sconce  Point,  near  Yarnionth,  tnchided  a  series  of  beds 
higher  in  geological  position  than  tliose  compoaing  Headon  Hill. 
That  Mr.  Prestwich  was  right  in  his  anticipation  I  shall  have  the 
pleasure  of  proving  beyond  question,  but  cannot  assent  to  the  con- 
clusion of  M.  H<?bort,  whilst  admitting  tliat  his  opinion  on  all  points 
concerning  the  Eocene  tertiaries  demands  the  highest  respect. 

All  geologists,  without  exception,  who  have  compared  the  section 
at  Whitecliff  Bay,  at  the  eastern  end  of  the  isJnnd,  with  that  of 
Headon  at  the  western,  have  regarded  the  flnvio-marine  series  in  the 
former  place  aa  the  equivalents  of  that  in  the  latter  (see  fig.  3). 
Nor  do  any  seem  to  have  suspected  that  the  fluvio-marine  beds  at 
Wbitecliff  were  in  considerable  pEut  superior  to  those  of  iieadon 
(see  fig.  2). 


Figs.  2  &  S.^DiafframSeetions  n/  fThiteclif  Btty. 
Fig.  2. — TAe  hitherto  received  verntm. 
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Tti«  famous  mainnudiferoiu  limestonvs  of  BioitcMl  and  StBfi<U 
have  always  boon  considert'd  fquivaletits  of  soni^  of  tlip  Hnuloa  htda^ 
usually  as  equal  to  the  Lower  freshwater  limestones. 

Respecting  the  forei^^n  eqiuTnlents  of  the  Ueadon  Hill  series  (ftbow 
the  Ueadon  sands),  there  have  been  conflictins;  opinions. 

The  oldest  view,  originally  suggested  by  Webster,  was,  th*t  they 
represent  the  whole  series  of  tertiaries  abore  the  C-alcaire  grooaicr  is 
the  Paris  iMwin. 

M.  d'Archiac  (tH-l!))   regarded   tlieni  as  rvpraentiiig  hit  fiftli 

rup.  that  of  the  Ctilcaire  siUcieux  uolv,  and  aa  possibty  TtptmmtM 
the  Sables  de  Diest  in  Belgium. 

M.  Dumont  n^-~'l)  identified  them  with  his  Tongrieu  BVrtra  of 
Belgium,  the  Liinburg  beds  <if  Sir  Charles  Lyell. 

M.  Ht^HTt  (18J2»  maintained  that  the  Venu.vl>ed  of  Colwell  Ba^ 
was  higher  in  the  series  than  the  strata  of  Ueadun  Hill,  and  was  tbr 
true  representatire  of  the  Grha  de  Fontaineblean  and  Limburg  beds. 
The  Hordwelt  freshwaters  he  compared  with  those  of  Monlmartft^ 
and  the  Barton  marine  beds  with  the  Gres  de  Beauehami>. 

A  ver}'  different  view  of  the  relative  position  of  ilje  lleadon  be«b 
was  taken  by  Mr.  Prestwieh.  who,  in  IH47,  argued  that  they  belungrd 
to  a  mueh  lower  place  in  the  series,  and  were  the  equi^  alenta  of  tftie 
upper  portion  of  the  Calcaire  grossicr. 

A  atatement  of  the  coDclusions  to  which  I  have  come  from  mj  o«B 
observations  will  sen-e  to  show  the  puints  of  diffcreoee  betirem  tiMn 
and  those  arrived  at  by  previous  investigators. 

The  section  at  ileadun  Hill  includes  only  a  portion  of  the  fluvw- 
marine  strata  of  the  ]<i1e  of  Wight,  and  tbe  grt>ater  part  of  tha  anr* 
face  of  the  island  uorth  uf  the  chalk  ridgt*  i»  ocoupi<.-<l  by  bcdahi^wr 
ill  geological  potniiion  than  any  aren  iii  Ileadun. 

The  seciinn  at  Whltecliff  My  includes  not  only  all  the  flurioHDa- 
rine  series  at  Ilcadon  II  dl,  but  also  a  tltickness  of  nearly  100  fcrt  ol 
strata  higher  than  any  seen  in  that  locality. 

The  section  at  Colwell  Bav  is  composed  entirely  of  beds  prearat  in 
lleadon  IIHI. 

Hempstead  Hill,  eofit  of  Yarmouth,  contains  belwrrn  oue  and  two 
hundred  feet  of  beds  higher  than  tho«e  concluding  the  arnea  al 
WliitecliiT  Bay.  Equivalents  of  these  beds  aecm  to  be  prcaent  al 
Parkhurst,  hut  nowhere  else  in  the  isiaiid. 

llie  Limestones  of  BiiiMead,  Seatield,  Colbome,  and  Sconee  b6- 
loug  to  the  same  bed  with  the  Lbneatone  of  Benbridifa  Ladce.  wfaidi 
is  not  the  equivalent  of  any  of  the  oonapieiioua  UoaeaCOMa  oi  HcaddM, 
but  iM  there  represenird  bv  a  oalcareoiM  maii,  iDoatly  coooaaM  br 
graiut  and  Ivuig  immediately  uiuler  tba  OCWCr  tertiary  gravel  tbfll^ 
crowns  the  fiiH. 

Tlie  greater  part  of  tbe  surface  r>crupied  bv  fluviu-niariue  be^ 
the  Ule  of  Wight  is  funned  of  the  marU  (luit  lie  alwve  llie 
at  Bembridge  and  M'hiteelilT  (see  fig.  1). 
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The  contour  of  the  surface  of  the  north  end  of  the  island  depends 
on  the  gentle  rolling,  i/i  tiro  directions,  of  the  tertiary  strata,  the  one 
series  of  rolls  parallel  wit!i  the  chalk  ridge  and  the  other  at  right 
angles  to  it.  The  former  rolls  are  connected  with  the  movement  that 
elevated  vertically  the  chalk  and  neighbouring  strata.  The  latter 
appear  also  to  affect  the  chalk,  since  each  north  and  south  valley 
formed  by  the  synclinal  cur^*e  of  a  roll  corresponds  to  the  division 
between  two  chalk  downs,  and  each  down  to  an  anticlinal.  All 
the  valleys  of  the  north  of  the  island  depend  for  their  form  upon 
synclinals,  and  all  the  ridges  on  anticlinal.  All  the  Eocenes 
(under  which  term  I  include,  for  reasons  hereafter  to  be  stated,  all 
the  fluvio-niarine  beds)  are  affected  by  these  movements.  The  gra- 
vels which  rest  upon  thetn,  whether  the  more  ancient  or  higher  level 
gravels,  or  the  newer,  such  ns  those  that  occupy  rootnbs  or  that  form 
thick  beds  (40  feet  thick)  at  Foreland,  are  unaffected  by  these  move- 
ments. 

Palieontologically,  the  Headon  beds  (exclusive  of  the  marls  capping 
the  hill  before  alluded  to)  form  a  distinct  group  from  the  Bembridge 
limestone  and  its  associated  marls ;  and  these  in  their  turn  consti- 
tute a  distinct  scries,  so  far  as  fossils  are  conrenied,  from  the  Hemp- 
stead beds. 

Arguing  from  both  onier  of  superposition  and  fossil  contents,  I  am 
induced  to  maintain  tliat  the  aeries  of  beds  hold  the  following  relations 
to  the  Paris  and  Belgino  groups  : — 

1st.  The  Ueadoii  Hillsandaand  the  freshwater  beds  l>ing  between 
them  and  the  Upper  marine  and  Upper  freshwater  beds  in  Ileadon 
Hill,  are,  as  miuntained  by  Mr.  Prestwich,  the  equivalents  of  the 
upper  part  of  the  Calcatre  grossier. 

2nd.  Certain  strata,  termed  by  me  the  St.  Helens  beds,  interme- 
diate between  the  Headon  series  proper  and  the  Dcmbriclge  lime- 
stones, probably  in  connection  with  the  upper  and  middle  Hcadons, 
represent  the  Gres  moyens. 

3rd.  The  Bembridge  hmestones  and  marls  are  the  etjuivalents  of 
M.  d*Archiac*8  fifth  group — the  gypseous  series,  or  Calcaire  lacustre 
moyen,  with  its  associated  beds,  and  of  the  Lower  Tongrien  of 
Belgium. 

4th.  The  Hempstead  series  represents  the  fourth  group  of  M. 
d*Archiac  and  possibly  part  of  his  third  group,  the  former  including 
the  Grea  et  sables  supmeurs  (Gres  de  FontaiueUleau),  and  the  latter 
the  Calcaire  lacustre  supi-rieur.  It  represents  ulso  the  middle  and 
possibly  the  upper  Liniburg  beds  of  Belgium. 

If  this  arraiigenieut  be  accepted,  the  prevalent  classification  of  a 
considerable  portion  nf  the Tertiaries  of  Europe  and  the  Mediterranean 
basin  will  be  materially  affected.  Continental  geologists  are,  with 
a  few  exceptions,  inclined  to  refer  the  fourth  and  fifth  groups  of 
M.  d*Archiac*s  arrangement  to  the  Miocene  formation.  By  Sir 
Charles  Lyell,  however,  they  have  been  regarded  as  Upper  Eocene. 
It  would  seem  that  to  this  section  are  referable  many  of  the  older 
tertiaries  of  France,  including  important  beds  of  the  Bordeaux 
■    bMin*   many  of  the  beds  called  Molasse,  important  strata  in  the 
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lyifinna  tnd  Mnj^etice  basiiis,  and  others  in  Portugal,  Sjuiin.  Maha, 
Cioraioa,  Greece,  &c.  Of  these  many  have  b«;ii  hiihrrto  alwnp 
described  as  Miocene. 

In  the  Isle  of  Wight,  the  series  of  bed*,  from  ihr  unpcnnost  of 
the  Hempstead  series  to  the  Bartou  cUys  (uoC  to  9i>eak  of  the  re- 
mainder of  the  Eocene  series),  i»  in  peHcct  conformity  IhniugUixit, 
and,  whilst  the  distinctive  pal  aeon  tologicnt  fi-atures  of  the  wrvcral  aefr 
tions  are  uuniistiikeably  defined,  each  ^ruup  ia  linked  witli  ita  tieij^* 
hours  by  foAsils  common  to  it  and  them,  in  a  manner  clearly  indxa* 
tive  of  perfect  geological  setiuence.  The  Une  drawn  by  foreigu  gf<v 
legists  between  Miocene  and  Eocene  is,  if  I  am  right  in  my  oumpa* 
risons,  that  which  I  have  drawn  botwrcn  the  Hempatcad  and  Bon* 
bridge  group!).  But  in  the  I»le  of  Might  thi»  line  is  more  oottvt* 
nient  on  account  of  mineral  and  topof^aphical  features,  than 
it  marks  any  interruption  of  continuity.  In  truth  thes«  two 
pal's  into  each  other.  Bearinfr  in  mind,  then,  the  discordance  bei 
the  Touraine  Faluns  (the  typical  Miocene  of  Sir  Cltarles  Lvell)  tad 
the  so-railed  *'  Ix)wer  Miocene"  in  France,  an  well  as  the  gTHl 
distinctness  of  their  fauna,  I  think  the  facts  which  I  am  bnti^Uig 
furward  in  this  notice  should  go  far  towards  the  aaaignmeot  of  tht 
Ort's  do  Fontaimfbleau  and  its  cquiTaloutd  to  the  Koccue  or  OUtf 
Tertiary  e|>och. 

Although,  in  a  full  memoir  upon  this  subject,  which  will  tppnr 
hereaAer  m  the  "  Records  of  the  Geologkat  Surrey/'  I  shall  deooriW 
m  minute  detail  the  phaiinumena  of  the  Headon  l^ds  snd  iiiidcrlTUig 
sands  exhibited  at  Ileadon  and  in  Colwel)  and  Whiiecliff  liays,  it  is 
scarcely  necessary  to  do  so  at  preaeut,  since  so  many  and  able  aocovoll 
of  them  hare  appeared  from  time  to  time,  and  serenl  haw  ben 

ibliihed  bv  (he  8octctr.     Tlie  »ectioni  of  the  fluvio-marine  beds 

HcMlon  ^lill  by  Mr.  lVe»twicb.  that  uf  C'olwell  liay  by  L>r.  Wright, 
and  those  of  Whiteclilf  Bay  by  Sir.  Prcetwich,  i.apt.  Ibbrtaoski  and 
myself,  all  enumerate  the  sncceasion  of  beds  in  detail.  AAcr  the  pa^ 
lication  of  the  tnu  tirst-mcntioued,  it  seems  diliicult  to  undfTStand 
how  M.  Hi^K>rt  has  come  to  the  conclusion  that  the  ('olwell  l»r<U  are 
di'^tinct  from  and  higher  than  the  strata  in  lleailon  Hill,  la  OOB- 
junction  with  Mr.  Uri^tow  I  have  carefully  and  minutely  made  fnJk 
separate  sections  of  each  of  those  localities  as  tht-y  apjtrared  last  jcar, 
with  notes  of  the  fo9sib  of  every  bed,  carefully  e\amiiK'd  on  tb*  i|NlC. 
The  appareut  differences  depend  upon  the  more  mariov  cbuMlcr 
of  the  **  Upper  Marine  **  or  Middle  lleadons  at  Tolwrll,  tlm  M 
Ileadon.  a  diflVrrnce  Bimilarlv  marketl  at  Hordwdl,  and  still  more  at 
WhiU-chff. 

The  freshwater  limestones,  which  constitute  so  conspicuous  and 
ini|>ottiuit  a  {>arl  o(  the  section  at  Ileatluo  Hill.  pas«  iuiu  soft  be^ 
nurthnards,  and  very  soon  Bp|>ear  to  have  entirely  Tantsbnl,  «r 
rather  to  have  lH*rn  reprri>cnte<)  by  clays  and  maris  westward,  to 
that  in  the  ycrtiuiui  at  ^^  hilcvlitr  Itay  they  are  no  longer  rrco^xahlr. 
Influenced  by  their  dominant  oliarBrier  nt  llesdon.  how 
logiaCa  who  have  dcM'ribvd  the  WhittclitT  mvIhhi.  or  aiix 
portions  of  the  Isle  of  Miuht.  have  idcntiticd  with  ttimi.  or 
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with  those  of  the  lower  freshwnter  divisiou  of  the  Ileadou  series,  the 
equally  conspicuous  aud  far  more  important  and  constant  Umestone 
of  Benibridgc.  The  ov3ter-bed  that  lies  immediately  above  the  latter 
lias  been  constantly  mistakeu  for  the  *'  Upper  Marine"  of  Hcadon; 
and  in  order  to  account  for  the  ^eatcr  thickness  of  the  tluvio-niarine 
series  at  WliitecUff,  it  lias  l>een  supposed  that  the  Ueadou  series,  like 
wver&l  of  the  Eocene  beds  of  older  date  at  the  same  j>lace,  haa 
thickened  out  westward.  A  close  inspection  of  the  Whitecliff  sec- 
tion will  show  that  the  whole  of  the  Ueadou  series  proT>er  is  pre- 
served of  nearly  eipial  thickness  at  M'hitecliD*  and  at  Ueadon  ;  in  the 
former  instance,  nowever,  occurrina;  among  the  rertical  or  nearly 
vertical  strata;  hence,  j>erhaps,  one  cause  of  the  prevalent  error.  The 
limestones  liave,  it  is  true,  ditsnppe-ared,  but  the  sequence  of  beds  and 
of  characteristic  fossils  is  the  same  as  at  both  places,  although  the 
inter-niarine  strata  are  considerably  more  dominant  at  Whitecliff. 
What  then  is  the  Bcmbridge  limestone  f  The  fossil  contents  at  a 
glance  show  that  it  is  the  equivalent  of  the  limestone  of  Sconce  Point, 
which  is  there  seen  in  a  perfectly  clear  section,  resting  conformably 
on  strata  that  lie  upon  the  upper  freshwater  beds  surmounting 
the  inter-marine  of  Colwcll  Bay  aud  Ileadon  Hill.  At  Sconce,  too, 
among  other  very  slight  remains  of  the  marls  surmounting  the  lime- 
stones,  may  be  found  the  characteristic  fossils  of  the  lower  portion  of 
the  thick  and  important  marls  capping  the  limestone  at  Dera- 
hridge.  These  same  marls  are  e\posed  at  low  water  in  complete 
succession  along  the  shore  Iwloiv  iienqistead  Hill  to  the  east  of  Yar- 
mouth, and  are  there  seen  to  rest  upon  the  limestone  of  Hempstead 
Ledge,  characterized  in  like  maimer  by  the  peculiar  fossils  of  the 
Sconce,  Bembridpe,  and  Binstead  limestones.  Above  the  highest  of 
the  Bcmbridge  maris  we  find  at  Hempstead  a  fresh  series  of  beds 
resting,  piled  up  in  succession  so  as  to  fonn  the  entire  thickness  of 
the  central  portion  of  Henipstcnd  Hill,  and  characterized  by  a  fresh 
set  of  fossils.  Thus  do  wc  find  that  the  flnvio-marine  Eocenes  of  the 
Isle  of  M'ight  are  more  thnn  twice  as  thick  as  they  have  hitherto 
been  regarded,  and  that  the  additional  beds  are  of  even  greater  geo- 
logical importance  than  those  hitherto  recognized. 

I  venture  to  propose  the  following  classitication  and  nomenclature 
for  the  entire  assemblage  of  flux-io-marine  beds  of  older  Tertiarj'  date 
preserved  iu  the  Hampshire  basin ;  the  divisions  are  euumerated  in 
descending  order : — 

A.   The  Ilempntead  Series.     (Fig.  I,  a.) 

The  thickness  of  this  division  is  at  least  1 70  feet.  Throughout 
the  beds  composing  it,  three  fossils,  viz.  C^retia  semistriata,  rar., 
Rissoa  Chastrfii^  and  Meiunia/iisciata,  prevail.  The  second  of  these 
is  not  found  lower  down.  All  the  species  of  Ceriihium,  besides  many 
more  mnHnskf*,  the  djprides,  and  apparently  also  the  vertcbrata 
{especially  Ili/ofhrnum),  and  plants  found  here  are  peculiar  to  this 
group.     It  may  l)e  subdivided  into  four  sections,  viz. — 

4i.  The  uppermost  or  Corhula  beds  ;  marine  sands  and  clays  con- 
lainiug  Corhula  pisum,  and  another  species,  0$irea  callow  [^  Cert- 
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thium  guffcoeteliatvmt  a  hiiirII  Cyth^ea^  Cyrena  tfrnutnata^  and  A 
Xatira. 

h.  The  u|i|»cr  llcmpitead  freshw*U*r  ami  estiiary  marls  ami  rarbo- 
imceous  clays. —  Cerithium  plicatuni^  act*otnpaiiied  by  C  eleffons  attd 
iririnrtum  f.  abounds  in  thp  brackish  watpr  portiuu  of  these  bed», 
and  Pitlut/ina  tenia^  along  with  sneciffl  of  Limnevs,  Pianorhis,  uad 
Unto,  in  tbi*  freshwater  strata.  They  pan  below  into  unfoesilifSerow 
variegated  marb. 

r.  The  middle  Hempstead  freshwater  and  estuary  maris. — Theee 
art'distiuifuislu'd  by  the  presence  of  vast  numbers  of  Afr/aiti«/a«ri4i<«i, 
and  (ilternatf  with  beds  tilled  with  Paiut/ina  l^tn,  and  cypridifennM 
clays.     Swd-vessels  are  also  very  abundant.     These  beJs  likewise 

C  below  into  variegated  marls.  The  lowest  bed  is  a  brackish  water 
1  of  (Ujtrna  aemistriafa,  mingled  with  peculiar  CeritAia  and  a 
remarkable  Panoptra. 

if.  Tlie  lower  Hempstead  freshwater  and  estuary  n\arls.— The«e 
are  diatintriiishnl  by  the  pres<'nce  of  Mrfania  mtirirata  mnd  a  txrruliar 
MritiHajmif,  a  new  Mtuliola,  peculiar  small  utiivalvi«(,  crpridr**,  and 
plant  remains.  Its.  lowest  bed  is  a  strong  carbonaceous  »tr»tum. 
;1  fret  ihick.  to  which  1  have  nppUed  the  name  oi  "  Black  (>and." 
It  is  iti  this  bed  tiiat  the  Rissoa  Chaslriii  commences  to  appear. 

The  seed-vessels  ofCAara  medicaginuta  and  C  hrlicteret,  not  thoae 
w»-called  in  British  papers,  hut  the  true  Urongniartian  iiprcie«.  rii*' 
racterize  the  Hempstead  series.  The  superticial  area  occupied  by 
this  division  is  very  small. 

B.   Thf  Brmhriflge  Serirs.      (Figa.  1  A  3,  A,  r.) 

The  beds  of  this  division  attain  a  ihiekneaa  of  more  than  100  fret. 
They  are  widely  (*pn'ad  and  well-preserved.  They  consist  of  maris, 
clays,  and  lime*)toiie««  of  freshwater,  brackiib,  and  marine  origin. 
(Ujreitti  tfiMiAtriata,  var.  amtit/uiur,  ranges  through  the  bisls.  but  il 
not  found  lower  down.  PalntHna  Umta,  Meinnia  murinttn,  and 
Mriimopjtix  rttnnata  are  also  widely  and  abundantly  distributed 
ihrough  them.     This  section  mav  be  sulMiivided  as  follows: — 

ti.  rpprr  Brnibridge  maris,  (distinguished  by  tbe  abundance  a( 
Mriania  turritiMima,  n.  B. 

fi.  L<jwer  Brmbridge  marls,  eluirartcrized  by  the  abuntlance  of  a 
Cerithium,  |K>ssiblv  a  variety  of  C  mutabUe^  Cyrena  pulrhm^  Cyrmm 
ploraia,  var.,  ana  Cyrena  obtuMo,  n.  a.  Remains  of  Tr^onytt  aJt 
fW'quent  in  these  beds. 

c.  B4-mbridgv  oyPler-licds. — Green  marU  and  sandy  bands,  in  manv 
places  abounding  with  (htrta,  sn.  F,  accompanied  by  peculiar  fen- 
thia^  Mytifi,  an  Jrca^  a  \ticufa,  &c.  ;  the  imivalres  mostly  in  the 
condition  of  casts. 

</,  Ik-tnbndge  limestuuee. — Compact  cn'«m-ct»loared  limealann 
ftlternating  with  ^baJe8  and  maris.  I^nd-«hell*  (mo«l  of  them  de- 
scribed by  Mr.  Edwards)  arc  common  in  this  Ume»tuuo  in  all  pIneviL 
but  arc  especially  abundant  at  8conoe.  Tbe  AUunw  M^htmt  la 
one  of  its  most  genrrally  distributed  and  be«t-known  tcMMcn.  One 
of  tbe  bands,  and  a  vf  rv  coiutant  one,  is  filled  with  a  little  (clobolar 
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Paliifltua.  At  St.  Helens  CychMtoma  tuuinia  w  trt^iient.  Of  its 
tVeshwaliT  pulrnonifera,  Limntus  Umyiscatus  and  Pianorhix  discus 
arc  the  most  ahuniiant  and  generally  distributed  species.  The  latter 
lakes  the  place  of  the  Planorbi^  ettomphafus  of  the  Headon  series. 
Chara  tuberculata  is  the  characteristic  gyrogonite.  Frotii  these 
beds,  especiuUy  at  Binstead  near  Hyde,  liave  been  procured  the  re- 
mains of  Anophthfria,  PaUeothtrrin,  and  other  nianitnals,  many  of 
them  !i)>eeitically  identical  with  species  of  the  gypseous  aeries  at 
Montmartre. 

C.  The  St.  Helens  Beds.     (Figs.  1  &  3.  rf.) 

These  lie  between  the  Headon  series  proper  and  the  Bemhrid^e 
limestones.  They  are  very  variable  in  mineral  character  and  thick- 
ness on  the  western  side  of  the  istand,  consisting  entirely  ol"  about 
60  feet  of  soft  mnrls  and  t»hales,  whilst  between  Kyde  and  St.  Helens 
they  thicken  and  assume  the  forms  of  strong  freestones,  sandstones, 
and  loose  sands ;  the  first  constituting  an  excellent  and  much-used 
budding-stone.  These  beds  are  of  fresh  and  brackish  water  origin. 
They  contain  numerous  remains  of  mollnsks,  chieflv  Paiudinte  and 
MelanieBy  some  of  the  latter  peculiar  to  tlie  beds  ;  abuuilance  of  a 
cariu&ted  Melanopsis^  and  peculiar  Cyprides.  Chara  Lyetlii  is  the 
gyrogonite  of  this  limestone  band,  which  on  the  eastern  side  of  the 
Isle  of  Wight  divides  the  upper  or  Nettlestone  beds  from  the  lower 
division,  or  St.  Helens  sands. 


D.   The  Headon  Series,     (Figs,  I  &  3,  e,f.) 

These  beds  are  1  70  feet  thick,  or  thereabouts.  Tliey  arc  seen  best 
at  Headon  Hill  and  C^lwell  Bay,  at  Whitecliff  Bay,  and  their 
lower  divisions  only  at  Hordwell.  Everywhere  Ptauorlns  exwmphn- 
lus  characterizes  their  freshwater  bands,  accompanied  by  pecidinr 
Limnei.  Potomontya  plana  and  Ceritkium  einctum  abound  in  the 
brackish  water  belts  ;  and  I'enus  incrassata,  accompanied  by  many 
sea-shells,  some  peculiar,  more  of  them  common  to  the  Barton  series, 
occurs  in  the  marine  division.  The  gronp  may  be  subdivided  into 
three  sections,  all  however  more  intimately  connected  by  their  fossils 
than  the  snlMlivisii>ns  of  the  higher  series  are  among  tht^mselves. 

a.  The  Upper  Headons. — These  fonn  the  greater  part  of  what 
was  usually  tenned  the  Upper  Freshwater,  and  i[i  Headon  Hill  were 
confoundeti  with  the  superincumbent  beds  of  the  St.  Helens  series. 
The  strongest  masses  of  freshwater  limestone  in  Headon  Hill  belong 
to  this  section,  but  a  little  way  to  the  north  they  thin  out  consider- 
ably, and  are  represented  in  the  Whitecliff  Bay  section  by  a  few  very 
thiu  and  inconspicuous  sandy  concretionary'  bauds.  It  was  the 
strength  of  these  and  the  limestones  of  the  lower  beds  at  Headon 
Hill  that  seems  to  have  misled  former  observers  into  the  belief  that 
all  the  conspicuous  limestones  in  the  islaiid  belonged  to  the  Headon 
scries.  The  upper  Headon  iieds  consist  in  their  highest  port  of 
brackish  water  bands  abounding  in  Pofotnomya:  and  a  large  variety 
of  Cyreiia  ohovata.  At  Cliffend  they  contain  a  Cyrena,  whicH, 
B    though  usually  regarded  as  C  pulchrOy  appears  to  be  distinct  from 
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that  fine  species.  Great  numbers  uf  tlio  Potamtrlrm  marj/arttacrtts  ti 
Sowerby  occur  in  these  beds.  The  shells  of  the  freshwater  hm^ 
stones  nro  the  same  as  thone  of  the  Ltiwer  HeaxloiiM.  with  the  rxepf»> 
tion,  i)erhaps,  of  a  large  Paludina  and  the  aoh^ciI  BuUmuM  poiitw»» 
Melama  muricafa  abounds. 

b.  The  Middle  lieadons. — This  i»  what  ia  usuaIW  called  '  tbt 
Upper  Marine.'  At  lleadon  Hill  this  diriaion  is  mainly  brarkiak. 
although  Oysters,  i^thrrea  incrassata,  NhcvU  dettoidea,  A'ri/ics, 
uiid  Funis^  art  suffieieutly  common.  Inimediately  above  and  below, 
or  rather  formin*!:  the  up])ermost  &]iii  lowermost  portions  of  thia  art- 
tiun,  arc  brackisli  water  hnls  abounding  in  Potumides  rtntrw^nSt 
J',  ronrarutf  and  P.  riiicftu ;  also  in  AVri/inrt  and  Srmatung-  A  toW 
way  off,  at  Colwell  Day,  a  inariue  character  is  assumed  by  the  nuat 
Im>(1.  and  large  banks  of  Oysters  are  scon,  with  numerous  mariat 
tthells,  many  of  them  of  Barton  species.  It  was  this  difference  b€^ 
tvreen  the  irondition»  at  lleaduii  ilill  juid  Colwell  Wt^y  that  mklod 
M.  Hrbert.  Judpng  from  detailed  seiHious,  espertally  thoaa  pub- 
lished by  the  MnrchioneAS  of  Hasting  and  Dr.  Wright,  the  IBft- 
rine  character  is  fully  maiutuinetl,  tliuueh  in  beds  u{  a  very  inftnar 
thickness,  at  iloniwell.  liespecting  that  locality,  however,  then 
is  a  serioiLi  discre)>aiiey  in  the  statements  of  the  describen.  Tlw 
aectiou  made  by  I«ady  llastings  npjH>ara  tu  me  to  be  the  moat  cor- 
rect, and  to  agree  most  accurately  with  the  arrangements  of  the  brda 
on  the  op^Kisite  side  of  the  Solent.  At  Whitecliff  Bay  tiie  mariiie 
character  of  the  Middle  lieadons  is  still  more  exteusively  drvelo|ied, 
and  the  thickness  of  purely  marine  de|K>sits  much  grratrr  tbaa 
westward. 

e.  The  I«ower  Headous  cuiisist  of  fV-esh  and  braekiidi  water  brtk^ 
abounding  in  fossils  for  the  in(»st  part  identical  with  thuae  in  tlit 
upfHT  division.  At  Headou  lldl  and  Colwell  Kay  there  are  struns 
limestones  in  iliis  pari  uf  the  seriea,  but  at  Whitct-litT  nil  the  beds 
are  clays  nnd  marls.  They  are  niorf  varied  at  UordutU,  where  tW 
greater  part  of  the  tluvio-niarine  beds  there  seen  bdongi  to  the  Lower 
lh*adous.  In  them  at  that  locality  numerotu  rcmtiiM  of  Vrrtebntt 
ha\e  been  found,  especially  by  the  MarehiuucM  of  HMtiagi,  Mr. 
Si>arU*8  Wooil.  and  Mr.  Falconer;  and  all  the  apedea  awMV  to  he 
peculiar  and  distinct  from  those  in  the  Bembridge  and  Deiu|iateMl 
series,  a  fact  to  which  atteoUon  was  called  strongly  some  yimn  ago 
by  the  noble  latly  just  mentioiMMlt  before  the  geological  differcncn  of 
the  strata  themselves  had  been  insperted. 

The  lower  beils  of  the  lleadou  seriea  rest  upon  the  Hcadon  HS 
itands.  No  fossils  have  hitherto  been  rerordea  from  thcae  beds  er 
the  Isle  of  \Vight.  At  Whitecliff  Bay.  however,  ihoiwh  to  all  a|K 
ttcarance  barren,  they  are  highly  fo«i»difcrous,  contaimng  aboDdaal 
impressions  of  marine  shells  np|iaremly  of  Barton  inecili.  TW 
nhellv  matter  has  entirely  disap(>eared,  and,  owing  to  the  lonur  and 
iVialile  eondiliou  of  the  saiuU,  the  sjircimeus  are  ijuite  mitraaa- 
portable. 


These  sands  rest  «in  the  Barton  ctava,  the  relations  of  which  flt 
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each  end  of  the  Isle  of  Wight  can  how  be  made  out  \ery  clearly,  the 
bands  of  peculiar  Nnmrnulites  having  boon  fouud  m  the  course  of 
my  work  in  Whitecliff  evtii  as  in  Alum  Bay. 

The  Barton  series  is  distinctly  linked  with  the  Middle  Headons 
by  not  a  few  fossils.  The  relations  to  the  marine  beds  of  the  Bem- 
bridge  series  are  not  so  e\-ident,  but,  strange  to  say,  they  are  clearly 
enough  shown  to  exist  with  the  uiipennost  marine  beds  of  all  those 
that  cap  Hcmpstoftd  Mill,  in  which  the  most  plentiful  fossil  is  a 
Barton  Corfiula,  accompanied  by  a  Barton  and  Ueadon  Natica.  The 
connection  between  the  Headon,  St.  IlcienB,  Bembridge,  and  lower 
portion  of  the  Honip.stead  beds  is  maintained  without  a  break  by  the 
well-marked  Mefania  muricata^  viinXst  Melania  faaciata  links  all  the 
series  still  more  compU'tfly.  Ct/rena  obovaia  ranges  through  the 
lleadon,  St.  Flelcns,  and  Bembridge  scries,  mingling  in  the  latter 
group  with  Cijrena  setnisfriata,  which  ascends  to  the  upper  dirisiou 
of  the  Hempstead  group.     Paludina  tenia  ranges  through  all. 

The  differences  are  most  strikingly  marked  by  the  species  of  Ce- 
rithiiim  and  by  the  laud  and  freshwater  shells.  The  Charte  of  the 
different  groups  aj)pt'ar  also  t<i  be  very  distinct.  The  dlstiuctness  of 
the  Vertebrata  found  in  each  division  has  already  been  noticed. 

There  is  evidently  no  break  in  this  series  of  deposits,  and  it  would 
be  harsh  and  forced  to  place  one  portitm  of  them  in  the  Eocene  and 
another  in  the  Miocene,  as  has  been  generally  done  on  tbe  Con- 
tinent. In  the  Isie  of  Wight  we  have  rt*nlly  the  true  clue  to  their 
relations  clearly  exhibited  in  unmistakeable  and  perfect  sections. 
Tlie  importance  of  this  clue  in  its  bearing  on  Coutinentid  geology 
may  probably  be  estimated  very  highly.  In  the;  accompanying  tabic 
I  have  endeavoured  to  indicate  the  probabile  relations  of  the  Isle  of 
Wight  sei'tion  to  some  oi'  the  principal  Eocene  groups  of  the  Conti- 
nent and  Mediterranean.  As  we  might  expect,  a  great  portion  of  our 
fresh  and  brackish  water  beds  is  represented  abroad  by  marine  strata. 
Certain  bands  of  well-marked  fossils  seem,  however,  to  be  so  widely 
extcndwl  that  we  arc  enabled  to  indicate  very  definite  horizons.  Per- 
haps the  most  constaut  is  the  zone  of  Cerithium  pticatum  ;  well- 
marked  among  the  tertiaries  of  Fnmce,  Belgium,  andGennauy  ;  and 
eqnallv  well-marked  in  the  Isle  of  Wight.  The  n-lations  of  that 
zone  to  the  marine  beds  containing  Vevtm  iaticostatits  and  gigantic 
Echiuoderms,  aa  seen  in  the  south-west  of  France,  enable  us  to  lis 
the  position  of  the  Maltese  and  other  Mediterranean  tertiaries  hitherto 
classed  as  Miocene,  and  thus  to  ubtaiu  a  key  to  one  of  the  most 
widely-spread  and  well-marked  tertiary  formations  in  the  old,  and 
apparently  also  in  the  New  World. 
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2.  On  a  Freshwater  DsposiTirt  M<f  *' Drift'*  o/"HuNTiNfiDON- 
suiBE.     By  the  Rev.  H.  M.  De  la  Condamine,  M.A.,  F.G.S. 

In  the  Cambridge  Philosophical  Transactions  for  1814,  Mr.  Brodie 
DOticeil  the  occurrence  of  recent  species  of  land  and  freshwater  shells, 
associated  with  the  hones  of  extinct  inauimalia,  in  the  marl  and  sand 
of  the  driil  near  Cambridge.  The  object  of  the  present  paper  is  to 
describe  a  verv  siniilar  <leposit  in  the  valley  of  the  Ouse,  l)etween 
St.  Ives  and  ifuutitigdon. 

The  district  consists  of  Oxford  chiy,  capped  bv  a  variable  covering 
of  boulder  clay  (the  •*  brown  clay  "  of  Prof.  Sedgwick),  which  is 
frequently  concealed  in  the  low  grounds  by  the  ordinary  flint-gravel 
of  the  eastern  counties^  this  again  underlying  the  modern  alluvintn 
(see  fig.  1).  The  gravel  is  worked  at  Hemiiigford  Abbots,  and  where 
the  railway  crosses  the  Ouse  the  section  shown  in  tig.  '2  is  ex[»0M;d. 

The  surface  of  the  Oxford  elay,  at  tho  bottom  of  the  pit,  is  encum- 
bered with  concretions  and  fosnila  of  that  formation,  and  supports 
numerous  boulders  of  granite,  gneiss,  trap,  sandstone,  mountain  lime- 
stone, oolite,  flint,  &c.,  some  rounded,  others  perfectly  angular,  and 
reaching  3  feet  in  diameter.  No  scratches  are  observable  on  any  of 
them,  but  their  form,  maguitude,  and  variety  at  once  refer  them  to 
glacial  action. 

On  the  stratum  of  boulders  rests  a  coarse  gravel,  not  varying  from 
the  ordinary  flint-gravel  of  the  eastern  counties,  with  abundant  frag- 
ments of  the  older  rocks,  and  containing,  as  nsual^  tnammaUau  re- 
mains. I  succeeded  in  obtaining  portions  of  Bos,  Sus,  Eauus,  and  Hed 
Deer.  Many  of  the  flints  are  scarcely  waterwom  and  retain  their 
chalky  coating;  others  are  perfectly  waterwom,  though  none  present 
the  app<*arauce  of  eocene  pebbles.  Most  of  them  are  yellow  through- 
out, but  I  have  examjiles  of  every  intermediate  state  of  decomposition, 
from  that  to  the  black  flint  apparently  fresh  from  the  chalk  ;  yet  the 
former  are  not  invariaMy  the  must  waterwom.  It  is  evident,  there- 
fore, that  decomposition  is  not  a  measure  of  the  time  of  exposure 
only,  but  must  depend  upon  the  circuttistances  of  exposure*.  The 
crevices  of  the  fliiits  sometimes  bear  remains  of  Serpulte,  and  I  have 
not  unfrcqucntly  observed  n  calcareous  incrustation  resembling  that 
which  is  common  on  the  sea-hhore;  but  no  shells  or  other  marine 
remains  have  been  noticed  in  any  part  of  this  widely  b[tread  gravel. 
I  cannot  therefore  but  think  tliat  it  is  not  the  result  of  ordinary 
marine  action,  and  that  we  must  refer  it  to  a  sudden  and  violent 
agent,  hurrying  along  the  materials  of  distant  and  various  coast- 
lines, and  partly  confusing  them  with  the  still  more  luLerogeneous 
boulder  accumulations.  The  presence  of  the  remains  of  land 
quadrupeds  must.  1  think,  be  referred  to  tsome  such  desolating  action, 
their  reraarkahle  abundance,  in  the  utter  absence  of  marine  exuviae, 
being  improbable  in  an  ordinary  marine  deposit,  and  without  parallel 
in  any  earlier  formation. 

On  the  gravel  rests  a  bed  of  coarse  sand,  diagonally  stratified,  and 

*  A  Qutable  example  of  ibis  is  the  Shooter's  Hill  gravel,  which  couiUts  of  well- 
roundetl  but  diaeoloureil  pebbles^  with  a  mixture  of  bUck  uninjured  eocene  pebble*. 
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coDtouiing  bones  At  tlie  Ijasi'  (ncconlinfj  lo  tlie  worknitii).  Hollows 
in  the  surface  of  this  bed  are  filleJ  with  mail,  iu  whicli  nre  the  fo!- 
lowiug  ioiul  and  freshwater  shells,  with  fm^tnenta  of  vegetable  8ub- 
attiuees,  mid  an  indeterminable  fragment  of  bone  : — 


Bithinia  tenUculata. 

PUiiorbia  margiiiatA. 

spirorbift. 

•Cvclaa  corner. 
*Pibidium  amnicum. 


*Pupa  margiiiata. 

*llelix  hispida  (var.  concinna). 

*V«lvata  piscinalit. 

Succinea  oblooga. 

Limaeua  pereger. 

*  Thete  occur  also  in  ihe  tipper  lied  of  Rand. 

Nearly  five-sixths  of  the  specimens  which  I  procured  were  Puptft — 
a  remarkable  numerical  preponderance  which  appeared  likely  to  throw 
light  on  the  precise  circumstances  of  the  dei>osit.  I  therefore  gathered 
up  indiscriminately  the  shells  left  on  the  bank  of  the  river  aiU^r  a 
slight  flood,  and  found  that  that  was  the  exact  ratio  of  terrestrial  to 
aquatic  shells ;  and  on  examiniag  the  recent  allu>-iuni,  I  found  land 
shells  entirely  wanting  at  the  base,  rare  in  the  middle,  but  exceed- 
ingly abundant  at  the  top.  The  inference  seems  tii  be»  that  their 
presence  in  large  number*  indicates  a  level  a  little  above  t!»e  ordinary 
height  of  the  water ;  and  tliis  uiight  well  be  autieipHtcd  when  we  con- 
aider  that  a  land-flood  will  sweep  off  from  the  meadows  the  drv  and 
empty  shells,  while  by  drowning  others  it  prepares  a  fresh  supply  for 
its  successor.  I  conclude  then  that  tlie  seam  and  patches  of  marl 
indicate  such  a  levels  and  were  accumulated  in  pools  bordering  on  a 
river  which  discharged  itself  through  the  present  valley.  Tliis  view 
is  favoured  by  the  direction  of  the  diagonal  laniinationf  of  the  sand 
both  above  and  below  the  marl :  see  section  2.  In  the  upper  bed  of 
sand  are  a  few  shells  of  the  S|)ecie8  marked  with  an  *  in  the  preceding 
list.  The  "  stratuja  "  of  coarse  sand  jvass  upwards  indistinctly  into 
the  nnstratified  bed  of  fine  gravel ;  and  on  the  latter  rests  2  feet  of 
saudv  soil  with  a  few  flints  dispersed  in  it. 

I  mtcrpret  the  phenomena  of  this  section  thus :  after  the  deposit 
of  the  rough  gravel,  a  river  met  the  sea  probably  not  much  below 
this  point,  and  deposited  the  lower  bed  of  sand,  till  either  this  tilling 
up,  or  a  slight  movement  of  elevation,  produced  a  ttimporary  suli- 
acrial  condition.  The  marl  was  then  formed  from  the  decomposition 
of  shells,  and  washed  into  its  present  position  out  of  pools  higher  up 
the  valley,  as  would  appear  (I)  from  its  amorphous  condition  while 
containing  perfect  shells  ;  (2)  from  its  impure  state  and  mixture  with 
loam ;  and  (3)  from  the  absence  of  calcareous  nnrks  in  most  of  the 
country  through  which  the  river  would  run.  A  movement  of  sub- 
sidence then  commenced,  during  which  tlie  river  again  threw  down 
sand  and  shells.  And  here  it  must  be  ubs(>r^'ed  that  the  fall  of  the 
present  river  between  Huntingdon  and  St.  Ives  is  3  feet  per  mile, 
which  would  give  a  sufficient  velocity  for  the  transport  of  sjuid, 
although,  from  artificial  interference  with  its  course,  the  Ouse  de- 
posits oidy  loam.     The  8id)sidence  continued  until  this  spot  reached 

t  May  not  tlie  word  ttratuh  be  coined  to  describe  those  ftinaller  fiubdivisions 
of  atralA  which  arc  frcijucntly  oblique  ?  1  »hould  thea  say  that  the  itratula  here 
dip  to  the  east. 
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the  sea-lovcl,  and  the  result  was  the  disturbance  of  the  upper  part  of 
the  aantl  and  the  depoat  of  the  fine  gravel.  Opeaiuf;  however  to  tht 
eait,  with  much  shelter  from  the  rismg  grotmd  in  that  direction,  the 
Doaat  action  would  not  be  violent ;  hut  the  tidal  action  would  be  cos* 
siderable^  for  Hemingford  would  be  the  cntranrr  to  an  iulet  of 
some  magnitude,  St.  Neots  being  onlj  20  feet  above  the  base  of  tto 
section.  Hence  the  river  deposits  would  be  for  the  mo9t  part  swrvt 
away,  and  when  the  subsidence  again  gave  way  to  elevation,  to* 
valley  would  hove  nearly  its  present  form. 

The  Hurfaee  soil,  corresponding  1  presume  with  what  Mr.  TrinUMT 
has  called  the  warj*  of  the  drift,  may  have  resulted  from  river  actioo 
in  the  last  intcnnediate  state ;  but  at^er  tlie  disturbing  action  of 
plants,  worms,  and  man,  it  is  perhaps  vain  to  endeavour  to  trace  its 
precise  origin.  Whether  the  wime  changes  of  level  will  explain  tkc 
phenomena  of  the  valleys  of  the  Cam  and  the  Nar  or  of  the  ThaoMi 
ititelf,  I  leave  to  abler  hands  than  mine  to  determine. 


I 


lUy  18,  1853. 


Lord  Moreton,  M.P.,  was  elected  a  Fellow. 
The  following  cummunications  were  read : — 

I.  Pai.u-iitiiyolo(jic  NoTEa.    No. 4. — On  M* AFriNiTiits  o/\ 
GrNERA  T1.TRAGONOLEPI8  am/  Dapcdics.     By  Sir  Puiui*  dk 
Malpas  Grey  Egerton.  Bart .  M.P..  F.R.S.,'F.G.S.  &c. 

[Plate  XI.] 

BcrORK  entering  upon  the  descriptions  of  the  many  new  yfcita  cf 
fn».sil  fishes  which  have  accrued  to  (he  subfamily  LepiSoiJti  komc 
crrci  snice  the  puliUnttion  of  the  *  Poissons  Fossiles,*  it  will  be  nrrc<Mgr 
to  coiiRidcr  the  ulhnities  of  the  ^nera  TetrnffimoUptM  and  Dttpediiu, 
arranged  by  Pruf.  .\g&sstz  at  the  head  **(  this  subfamily,  with  rrfrrcfice 
botii  to  the  relations  thev  have  to  each  otlMr«  aod  to  the  falsify  is 
which  they  are  pUoed.  ^th  these  genera  an  adopted  by  Aaann; 
the  furnier  from  IVof.  Bronn,  the  Utter  from  Sir  Henry  de  U  nechr. 
but  (although  impressed  with  the  courictiou  of  the  euftrtuY  of  tlic 
two  types)  the  Professor  found  the  greatest  diflindty  in  dr6nxng  the 
demarcation  between  them,  and  aMiguing  to  each  tts  own  generic 
attributes.  Bronu's  genus  eontainisl  but  one  specieft,  and  that  a 
unique  specimen  from  the  Lia.s  of  Neidingen^  in  the  cabinet  of  Baraa 
Althaus  at  Ihirhrim.  while  !)ap^ius  e<miprised  all  ihr  fossil  ftsJM* 
diacovered  in  Kngland  that  had  any  rrsetnblancr  tu  liie  figure  of 
Dop^ims  bofittiJt  nublishrd  in  the  Geological  Transactions,  .\moaf 
thf  Utter  he  found  that  some  had  the  rrowtm  o(  the  trrth  tin||V« 
whOa  in  oUiers  thry  were  more  or  less  notched,  and  he 
Upon  thb  as  the  criterion  between  the  genera,  ranking  all  the 


I 


I 


XGERTOX — PAI.ICHTHYOLOGIC  NOTKS. 


m 


I 


I 


toothed  species  with  Tetragonolepis  and  llic  remniuder  with  Dapediu$. 
All  the  prct'ioualy  assigned  differcutinl  teatiirea  linnng  foiled,  he 
adopts  this  as  "le  seul  caractcre  constant  qui  les  distingue*."  In 
the  absejice  of  this  diat'uictive  character,  it  is  impossible  to  determine 
to  which  of  the  two  gtmera  any  given  specimen  may  belong^.  For 
instance,  two  British  species  from  the  Liaa  of  Barrow  on  Soar, 
assigned  bv  Agiissiz  to  the  Tetrayonolepides^  are  proved  by  the  recent 
discoverr  of  the  teeth  to  belong  to  the  Dfipedii,  if  the  discriniina- 
iion  of  the  genus  tnrns  u[M)n  the  form  of  the  teeth.  But,  alas  \\t 
the  cuiistnney  of  fishes'  teeth !  a  specimen  came  into  my  hands  not 
long  B^  haviu»  a  combination  of  the  two  forma  of  tooth,  tlie  prin- 
cipal sots  in  each  jiiw  bein^  conical  and  single-pointed,  and  all  the 
subsidiary  teeth  bifurcate  (Plate  XI.  lij;.  I).  IIa\'ing  my  attention 
thus  directed  to  this  point,  I  have  since  found  a  specinicn  of  liapediua 
pitHctotua  in  L*ird  Enniakillen's  collection  which  has  botli  forms  of 
tooth  in  the  principal  series  in  both  jaws  (I'late  XL  fig.  2).  The 
conelnsion  therefore  is  irresistible,  that  the  fonn  of  tooth  is  a  cha- 
racter too  capricious  to  be  relied  upon  in  this  instance  as  a  generic 
definition. 

This  much  had  I  written  before  my  arrival  in  London,  and  after  a 
careful  review  of  the  whole  subject  had  determined  to  recommend  the 
union  of  the  two  genera  under  Sir  Uenry  de  !a  Uechc*s  title  Daper/ius, 
that  having  the  claim  of  priority  over  Tetragoiwhpia.  In  consequence, 
however,  of  the  fortunate  dis-covery  by  the  Hev.  Mr.  Brodie  of  several 
specimens  of  n  small  tish  hdoiif^iig  to  this  proup  in  the  Upper  I^ias 
of  Gloucestershire,  1  am  now  enabled  to  throw  considerable  light,  not 
only  on  the  generic  but  on  the  systematic  relations  of  these  curious 
ichthyolites,  and  to  advocate  the  propriety  of  retaining  the  genus 
TtriraffonofejtUf  as  being  wholly  distinct  from  Dapetiiufi,  and  belonging 
most  probably  to  a  diflerent  fnniily. 

1  vrsia  struck  at  first  sight  witli  the  strong  resemblance  Mr.  Brodie'a 
fish  bore  to  the  original  specimen  oi  Teit-agonohpis  semicinctuay  on 
the  examination  of  which  Bronu  founded  the  genus.  On  referring  to 
the  description  and  figure  given  by  him  in  the  *  Jahrbnch  (ur  Mine- 
ralogie,'  Arc.  p.  22,  1^30,  my  opinion  was  confirmed  as  to  the  generic 
identity,  altlmugh  specific  differences  were  perceptible.  In  Novendier 
1^4  I,  Count  Mnnsler,  in  a  letter  to  the  editors  of  the  '  Jahibncht.' 
nlludes  shortly  to  a  small  species  of  TeirarfonoUpU,  from  the  lias 
of  Wnrtf  mburg,  which  he  nt  first  took  for  a  si>ecimen  oi' Tef  nt^onolepU 
scmtcittcttts  of  bronu,  but  finding  the  abdominal  scales  to  be  serrated, 
he  oamed  it  Tetraj/onohpin  suLserrahit.  Having  received  from  the 
Inle  Dr.  Ilartmnun  of  GOppingen  several  specimens  of  the  latter 
species,  from  the  liaa  of  Banx  and  t)hmdcn,  1  have  been  able  to 
muke  a  close  comparison  betwceu  these  and  Mr.  Broilie's  specimen!*, 
and  find  an  important  elmracter  coustiuit  in  nil,  in  the  mode  of 
articulation  of  tlie  scales,  together  with  other  common  features  of 
much  significance.     One  of  the  reasons  which  induced  Prof.  Bronu 

*  PoiMous  FoasilM,  vol.  ii.  p.  Ifll, 
t  Jnhrhucli  fiir  MincnUogie,  1842,  (>.  97. 
IX.— P*KT  I.  U 


276  pRocEKDi.vcjs  or  the  geological  aocimr.     [^Imj  l^ 


to  consider  liis  spccitnen  irreconcileablc  with  the  gcuits  /iu/m/iiui, 
WAS  the  absiMicc  of  the  |>ecuHar  proorssps  by  which  the  scale*  uf  metA 
v^  the  Lepidnid  fishea  are  locked  to  each  other.  Agiaui  rotuadm 
him  misled  in  this  retfpcct,  since  the  scales  ore  onlv  seen  oatwrnrjlji 
in  which  case  this  characteristic  mechanism  would  l>e  cnncralrd  liy 
the  adjoining  scales ;  hut  he  dues  not  deny  the  value  of  the  character, 
ahnuld  such  he  ishown  tu  exi^it.  In  fact,  experience  has  proved  thu 
to  be  one  of  the  most  Tahialde  and  truAtworthy  featnrrs  with  which 
we  are  accjtiainted  in  the  study  of  fostil  ichthyology.  On  compAnn|^ 
the  scides  of  .Mr.  Brodie's  species,  which  1  have  named  Tftr00Qmaitmi§ 
discus^  with  those  of  Tetraffonolrpm  suhaerratuM^  with  a  virw  of  oe* 
tornumng  this  point,  it  not  only  appeared  tliat  the  ordiiunr  l«pidaid 
mcchaniatn  was  not  presi'ut,  but  tual  the  arrangement  aud  articoU* 
tion  of  the  ftcalcs  coincided  precisely  with  that  found  in  the  PyfiM>> 
fiontida,  and  in  that  family  alone. 

This  }>eculiar  structure  (Hate  X.L  fig.  3)  b  thits  deacribed  in  a 
notice  I  communicated  to  the  Society  in  1949.  on  the  affinities  of  tbe 
genus  Plat^Momus : — *'  Each  scale  bean  upon  its  inner  anterior  lojupa 
a  thick  sohd  bony  rib^  extending  upwards  beyond  the  nurgia  of  UM 
ac8le»  and  sliced  off  obliquely  above  and  below,  on  oppociCo  Me^ 
for  forming  splices  with  the  corresjiouding  processes  of  tlic  adjouuBg 
scales.  These  splices  ore  so  closely  adjustc<l,  that  without  a  mag* 
uilying  ]M)wer,  or  an  nc^Mdential  dislfK'ation,  thev  arc  not  {*cm>ptible. 
\^'hen  //(  Mttit  and  seen  intenially,  the^*  continuous  lifw*s  decuscalc 
witli  the  true  vertebral  a|»ophysc»,  and  cause  the  n'^ilar  hurngr- 
shaped  pattern  so  characteristic  of  the  Pvcnodont  fAmily." 

This  descri|)tion  is  precisely  applicjible  tu  the  s|>erimcua  I  hstv 
alluded  to;  in  short,  the  dennal  charactera  of  Trtraj^moiepis  are 
closely  allied  to,  if  not  identical  with,  those  of  the  7'yniiN/aii/idlW.  la 
some  respects  the  lepidoid  characters  pn'\ail :  the  form  and  positioB 
of  the  dorsal  and  anal  tins,  the  square  tail,  and  the  arrangrmrnt  of  tbt 
ojH'rcular  bones  are  verj-  ?imilar  to  these  conditions  in  Jhtp^ima, 
The  pectoral  tin  is  situated  oiij>osite  the  junction  of  tlie  oprrculuni 
with  tlic  suboperculum,  a  higiier  jiositiun  thati  is  found  eithr-r  in  the 
DapedioitU  or  the  PtftnodoHU  ;  the  lateral  line  is  straight,  and  pierees 
the  row  of  scales  immediately  above  the  spinal  eidumn  ;  the  farad  h 
oxoecdingly  sniall ;  the  Jaws  are  abort  and  aolid.  and  have  not  the 
proffnathic  character  so  prevalent  with  the  PycitodomUi  tlic  frnoC 
UrtQ  arc  elongated  cones  with  single  |»uinls.  ouc  row  alunr  ts  risible. 
The  tme  position  of  this  gvnus  will  depend  on  the  discorrrv  oTllia 
interior  of  the  mouth,  which  is  not  seen  in  any  of  tlic  ipccmcBal 
have  examined.  If  it  should  prove  that  it  is  furnished  with  tritoral 
teeth,  there  will  remain  no  doubt  of  the  propriety  of  aM%nh)g  it  t«i 
the  PycHoihnt  family;  in  the  mran  lime  it  must  be  considrnrd  as 
having  close  afhnitif^  with  it,  and  presenting  a  transitioual  foru 
betwet-n  that  family  nn<l  the  t^pidoidei.  This  grniu  then  will  COS- 
prebend  Uie  typical  »(H*cies  Tftrago^oUpU  temtcimctug^  Broan,  TW 
trap^moUaU  ambserratut,  Munster,  TetragamoUmt  discus,  frora  th* 
Has  of  Gloocestershirr,  aud  a  second  new  tpaoes  from  the  lias 
Ohmdeu,  which  I  propose  to  name  7V/raypno/rpt«  ryr/««0Ma. 
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It  may  not  be  out  of  place  here,  to  consider  shortly  the  bearing  of 
the  foregoing  remarks  upon  the  ^neral  arrangement  of  this  family. 
The  position  assigned  by  Prof.  Agasaiz  to  the  genera  Te/raf/ofto/rpig 
And  l)apf//ius  was  mainly  owing  to  the  proximity  of  tlie  flat-bodictl 
genus  Piaft/somtiSt  at  the  brink  of  the  heteroocrque  giinoids  ;  but  the 
removal  of  the  latter  genua  to  the  Pi/modont  ianiily  breaks  up  this 
link  of  affinity  at  the  commencement  of  the  fnmily,  to  add  it  at  the 
close.  Moreover,  the  discovery  of  the  American  genera  Caiopfents 
and  Dic/t/npt/ffc,  the  former  a  hctcrocerque,  the  latter  a  homocerque 
fnrm,  renders  the  transition  from  the  genus  Pal<poniicuji  to  PhoHtfo- 
phont9^  perhaps  the  two  most  typical  representatives  of  their  respect- 
ive families,  bofli  gradual  and  natural.  Taking  then  Photuhp/iorHS 
as  the  startiug-pouit,  we  find  the  affinities  of  the  other  genera  a&snming 
two  diverging  lines,  tlie  one  pasbing  by  Noihosofimny  Nottj(/of/n9,  an<l 
Ophiojmx  to  tlie  Snuroid,  tlic  other  by  I^pitiotus,  SrtuionotuA,  Jm- 
UifuruSf  Dapetliu^y  and  TetrayonohpiA  to  the  Pyciiodont  family. 

Since  the  foregoing  commnnicntion  was  forwnrded  to  the  Geological 
Society,  I  have  lortiniately  fonnd  a  specimen  in  the  British  Museum, 
which  furnishes  the  niily  link  wanting  in  the  evidence  to  substantiate 
the  genus  Tel rnffonnfepig  as  a  mem!)er  of  the  Pycnodont  family. 
This  is  a  large  iiud  undcscribed  species  from  the  lias  of  Bell,  having 
not  only  the  dermal  characters  above  alluded  to,  clearly,  disthictly, 
and  most  uiunistakeably  displayed,  Unt  showing  also  the  eharflcter  of 
the  dentition.  In  tliis  respect  it  hat*  a  very  close  resemblance  to  the 
genus  Mierodotif  but  the  masticatory  apparatus  is  even  smaller  in 
proportion  to  the  size  of  the  Ush  than  it  is  in  that  genus. 


Description  of  Species. 
Family  Pvcnodontid^,  Agassix. 
Genus  Tetragonouepis,  Broun. 

1 ,  T.  BEMiciNCTPS.  Described  by  Prof.  Bronn  in  the  '  Jalirbnch 
fur  Mineralogie/  &e.  1830,  p.  22 :  *  Poiasons  Fossiles,'  vol.  ii.  p.  ]  !)ti, 
pi.  '2-2.  tigs.  2  &  3. 

Locatihj^  Lias  of  Neidingen. 


2.  T.  81IBSERRATUS,  Miiustcr.  Described  by  Count  Miinsterin  the 
'  Jahrbuch  fiir  Mineralogi",'  &c.  \^A'2^  p.  U/.  I  am  very  nutch  in- 
cline<l  to  believe  that  this  species  is  identical  with  the  former.  The 
only  character  assigned  by  Count  Munster  for  its  specific  distinction, 
is  tlie  serration  of  the  carinateil  series  of  scales  on  the  abdomen.  This, 
however,  appears  to  be  constant  in  all  the  species  of  the  genus  I  have 
seen,  and  may,  for  anything  Brona  states  to  the  contrary,  obtain  also 
in  Count  Altimus'  specimen,  ludeed  he  describes  the  simple  series 
of  projecting  ventral  scales  as  reminding  him  of  the  appearance  of  the 
•' denlelure  abdominale"  in  the  genus  Pnitiga4ter.  This  seems  a 
common  tish  in  the  lias  strata  of  Baiiz  and  Boll.   There  are  speeimena 
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in  the  British  Museum,  as  also  in  the  collection  of  the  Earl  of  Eimi*- 
killrii  mid  in  inv  own. 

3.  T.  CYCLoeoMA,  mihi.  Thb  is  a  smaller  specie?  th^n  the  fof**- 
going.     The  budy  vy  hIwiU  (Ik- size  uf  a  5ve-shilliii.  I  abiiofft 

as  round.     TliehcnH  xa  small,  and  the  facial  line  <      .  nith  the 

general  circulnr  outline  of  the  hody.  In  T,  tuffurrraru*  the  jam 
project  beyond  the  confines  of  a  rirrle  doserihcd  in  like  tnannrr.  The 
depth  of  t^e  body  below  the  Tcrtehral  eoluntn  is  tlirre  times  a5  |;rrM 
as  the  dorsal  {H>rliou  nhove  the  ixihunn.  The  thoracic  arch  in  ibis, 
as  in  the  other  species,  has  a  si;<moid  flexure  ipiite  peculiar,  the  lowrr 
half  below  the  insert  inn  of  the  pectoral  fin  ^weepin^  doiniwanis 
and  backwards  with  a  considerable  curve  ;  the  fins  ana  tail  are  aU 
deficient  in  the  spi^cinieus  I  have  seen  ;  the  scales  are  setfn  iotcmaQv, 
the  articulations  chnmeteristic  of  the  family  being  very  endenl.  Th» 
dingle  line  of  ventral  sc&lea  is  finely  serrated*  as  in  the  pncc^iy 
species. 

Locality,  Lifts  of  Banz. 

The  only  spvcimens  I  have  seen  arc  in  the  collection  of  (he  Earl  of 
Enniskillt*n  and  in  my  own. 

•I.  T,  DROSKRVS,  mihi.  This  is  the  specimen  alluded  to  in  the 
vious  part  of  this  nieninir  as  being  in  the  National  CVtllrrtinn, 
a  fine  species,  nearly  as  larp?  and  much  resembling  in  fonn  the 
KupfcTsohirffr  Piatf/nomi.  The  body  is  not  nearly  so  drrp  in  pri^ 
portion  ta  the  lenrth,  ns  in  theutlier  species.  Moxt  of  the  acalrH  are 
di:il)lnyed  inlcninlly,  showing  the  artieulnting  rib  to  be  very  strocig. 
Souie  are  removed,  leaving  thfir  impressions  on  the  shale;  and  sotBe 
fL*w  show  the  neculiar  character  of  the  surface,  from  which  I  have 
taken  the  BpLCific  iiumu.  Thf  appearance  is  grannlatt^  but  the 
eranules  of  gauoinc  scattered  on  the  MiHWe  have  so  much  mofV 
lustre  than  the  gvucral  superficue*  of  the  amir,  thai  they  reaemhlea 
fine  gpriukUng  of  liquid.  The  teeth  are  vt-r>-  stmall  compared  with 
the  size  of  the  fitih  (rlate  \1.  fig.  4)  ;  the  nit'terior  ooct  an 
as  ui  the  genera  Ct/roiius  and  yUrrodoit^  and  the  mreeeilhift' 
short  and  thick,  with  a  corrugated  croMii  reseinbliug  the  iritoml  terth 
in  the  latter  genus.  The  single  row  of  abdominal  sc&les  is  pmni 
here,  as  in  all  the  s[»ecies  of  all  the  genera  of  the  I'ycuodont  fatnily. 
and  are  coarsely  serrated.  Tills  row  of  scales  constitutes  an  u»- 
porlant  |iart  in  the  mechanism  of  the  dermal  skeleton  of  ihn 
lor  from  each  of  them  originate  the  two  strong  ribo  which 
each  ruw  uf  ycales  and  link  them  together ;  so  that  m  fact  each  «f 
them  is  the  keystouc  uf  an  inverted  arch  similar  to  thr  keel  uf  a  iUp. 
TliiM  navhanijim  i.4  eom|>leted  by  a  eonT<s {Minding  row  nf  w-alca  along 
(he  back  in  most  of  the  PycuodontA,  but  it  is  not  well  aero  in  wy 
of  the  Tftrti^onoUpttJea  I  have  as  yet  examiiurd. 

Locality.  Lias  of  Boll. 

5.  T.  iJiacrtu,  mihi.  This  beautiful  htllc  fish  (PUte  XI.  ^.  5) 
waa  diacovemi  by  the  Bev.  1*.  B.  Brmlie  in  the  Upper  lias  of 
Glouceatershirr.  The  bent  specimeu  is  perfect  as  fiir  aa  the  aoal 
region  witli  the  e\ce|iliou  of  the  fins,  which  arr  deficient.     Il  sbcnn 
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the  outer  surface  of  the  scales.  A  second  spccimon  shows  the  inuer 
surface  with  their  characteristic  articulations.  The  general  form  and 
outline  of  the  fish  correspond  more  closely  with  Tetrnifonoieiiis  cy- 
cfommus  than  with  any  other  species  of  the  genus.  It  flifFcrs  from 
thot  species  iu  the  smaller  diameter  of  that  portion  of  the  llank 
below  the  vertebral  column,  as  compared  with  the  dorsal  portion,  or 
that  above  the  line  of  vertebrw  ;  it  also  differs  from  that  and  the  other 
species  in  the  arrnngenient  and  relative  profiortions  of  the  scales. 
The  liead  is  small  and  its  profile  semicircular ;  the  opercular  flap  is 
singuhirly  restricted  in  dimension,  while  tlie  lower  jnw  and  tlie  bran- 
chiostegous  apparatus  are  no  less  singularly  ex]»anded  ;  the  operculum 
and  Buboperculum  arc  both  remarkably  small,  but  the  iutcroperculum 
is  comparatively  large ;  the  jaws  arc  lliick  and  brood,  and  turnished 
with  ua  outer  row  of  elongated  conical  teeth  ;  the  masticatory  appa- 
ratus of  the  interior  of  the  mouth  is  not  seen  ;  the  lower  jaw  is 
especially  remarkable  for  its  great  depth,  so  much  so,  that  it  resembles 
an  oval  plate  rather  than  a  member  of  the  maxillary  scries ;  the 
angle  between  the  lower  jaws  is  closed  by  a  pair  of  bruad  plates  re- 
ferable to  the  hyoid  system,  and  tht-sc  are  succeeded  on  each  side  by 
n  pair  of  expanded  brancblostegous  rays.  Immediately  behind  and 
below  the  thoracic  arch  is  a  single  strong  cariuated  scale  with  a  ser- 
rated keel,  being  the  first  of  a  series  cxtendiiie  along  the  ventral 
margin  as  far  as  the  commeneemeut  of  the  cautlal  fin.  The  vertebral 
culnmn,  as  indicated  by  the  elevation  of  the  scales  along  its  course,  is 
straight ;  the  scales  in  the  row  immediately  above  it  are  perforated  for 
the  transmission  of  the  mucous  sccrHion.  Above  the  laterid  line  are  six 
or  seven  rows  of  small  rhomboidal  scales,  obliquely  arranged  and  in- 
creasing in  depth  as  tln*y  recc*le  from  the  back.  The  uumber  of  scales 
in  each  series  below  the  lateral  line  varies  from  five  to  six,  the  scales 
<»f  the  second  and  tliin!  rows  being  the  largest ;  in  those  containing 
six  i-ows  the  last  scale  is  the  smallest,  but  in  those  having  only  five, 
the  scales  vnr}'  little  in  dimensions ;  they  are  nil  coated  with  a  layer 
of  highly  lustrous  gunoiue,  having  a  slightly  eroded  character  when 
examined  through  a  lens:  the  margins  are  entire.  The  fins  are  unfor- 
tunately deficient  in  all  the  specimens,  but  ttie  base  of  the  pectoral 
fin  is  tracealdc  in  a  higher  position  than  is  common  in  the  PycnO' 
dontiilte,  it  being  nearly  coincident  with  the  union  of  the  operculum 
with  ihe  subnperculum.  We  are  indebted  to  the  xealous  researches 
of  the  Rev.  I*.  B.  Brodie  for  this  interesting  addition  to  our  British 
Fossil  fishes,  who  (hscovcred  it  in  the  beds  of  the  Upper  Lias  at 
Dumbleton  in  Gloucestershire. 


DESCRIPTION  OP  PLATE  XI. 

T\%.  1.  Teeth  of  T)4rpetUu$,  Diagrtified. 

Pig.  2.  Teeth  uf  Daprtlius  jiunctatiu. 

f\^.  3.  Scttic)  of  Tefratfon'tlrpU  subtfi'tatiu,  inner  vicn-,  inagntficd. 

Pig.  1.  Tveth  of  Vrtrnt^ofep'tM  droaeria,  magnified. 

Fig.  5.  TtlragotiQtepiM  dUctu, 
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2.  PALicuTHYau>Gic  NoTES.  No.  5. — On  two  new  tpttim  vf 
Placoid  FisuKfl/roin  M^  Coal  MRARtTRKS.  By  Sir  Psiur 
D£  M.  Gr£Y  Egehton.  Bart.,  M.P„  F-R.S.,  F.G.S.  Ic, 

[Plate  XII.] 

SoMEyear^  hnre  now  clapM'd  since  I  first  became  airnrr  of  ihrorrar- 
rciicc  of  a  large  species  of  Cestracioiit  in  the  shale-bodii  of  the  LaoArlc- 
fliire  coal-lield  ;  but  1  have  postp4^ned  from  time  to  time  the  iMsk  of 
describing  it,  partly  from  an  uuwillingucss  to  riuh  before  the  pabbc, 
on  the  dii^coverv  of  each  new  species,  with  uicoiuidcrate  hut«  in  tli* 
geneml  6cranible  fur  priurity  of  cre(ht,  now,  I  regret  to  »ajr,  su  mvcli 
tbe  voj^ue,  bnt  iirincipally  in  the  hn|H>8  tliat  some  crtgimtc  materiMk 
might  come  to  light  to  render  the  communication  more  worthy  of  ttia 
time  and  attention  of  the  Society.  The  recent  diAcoverr  of  a  wtviMl 
ppecies,  nnd  the  increased  nml  increasing  interest  which  t  i  !>«« 

ol'  the  last  ffw  years  have  imparted  to  the  fauna  of  llie  (  .  a.«t4S 

epoch,  may  perhaps  now  be  considered  a  sufHcieut  jusltticaiuiti  tor  tbe 
present  uicniDir.  meagre  though  it  he. 

The  6rst  spccinirn  uhich  attnu-tcd  inv  attention  lu  tbtt  subjtcl 
wu^  a  defence-l>one  discovered  by  a  eollector  named  Dunn  In  tlM 
black  shales  of  the  Carluke  district.  Thu  is  now  iu  the  Britiali 
Museum.  Similar  rays  liavc  nutce  been  found  iu  several  lucalitin. 
The  Museum  of  Practical  Geology  pObJiOHsrs  s|Mvimrna  from  tlic 
Talwyn  works,  near  Mold  hi  North  Wales,  in  shale;  and  from  Ilady. 
near  Clieiiterfield.  iu  ironstone.  And  Lord  Enniskdlen  and  myvlf 
have  ik-veral  ver)-  perfect  examides  fnnn  the  uciKhlMmrhuoil  of  D^ 
keith,  whore  thi*y  are  aasiX'iAteJ  with  liner  Hiimmeiia  of  Qyracautkiv 
spines  ttuui  I  ba\e  se«u  from  any  other  locality. 


Oenacanthi!*   inuoi>oiD>-.s. — Tlie   most  perft-rt 
have  »cen  of  this  iipeincs  (Plate  Xll.)  is  contnini-d  in  n  ock 

compact  shale  from  the  Dalkeith  district.  It  mea^nrea  *J^  uhIu-*  in 
length,  7  inches  being  cvtcmal,  and  '**{  inches  iudwddt-d  in  tlie  mtc 
guments.  The  pn^jtortion  of  the  latter  to  the  I'oruier  b  smaller  tliMi 
,is  usual  in  the  Ichthvoiloruhtes  of  iheDohlic  age.  Tlie  erraioi 
width  of  the  spine  is  1}  inch.  Omjuitting  ihe  body  of  the  tisb  this 
spine  is  nearly  straight  for  half  its  length ;  it  is  themv  sli^lly  ir- 
cunrrd.  The  angle  it  forms  with  the  linr  ili  finin|i,lhf  intr|,iiiiinniif 
investment  is  about  i^*°.  Tbe  external  itortion  i«  vlegaotjy  nmitwira 
with  frc<|uent  parallel  longitudinal  ndgi^s,  greatly  rvsemUtng  tht 
rharartrristic  oniameiitation  of  the  dorsal  spines  of  the  ff^SttJL 
They  an*  alxmt  right4*cn  in  number  at  the  nasr,  but  dimiatak  to 
twelve  at  tbe  apex.  Tho»e  on  the  antrnor  nnd  middle  re|pons  of  thl 
spine  are  continuous  throughout  its  entire  length,  but  the  rrm 
llie  out  ail  they  n'ach  the  posterior  angles.  \  double  row  of 
tubercles,  extending  I'rom  the  liase  to  the  apt*\  on  ritlicr  ndfi 
tbe  junction  i>f  the  lateral  with  the  hinder  an*A  of  the  boor.  Tbii 
tubercular  charrictrr  is  traci^ble,  but  in  a  Icm  ilrgrrc,  ou  all  thr  be- 
pptudinal  raya  oi  they  approach  the  extremity  of  thr  fin.     I  haft 
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seen  no  traces  of  the  thorns  or  spines  on  the  back  of  the  fin  common 
to  all  the  Ceatraciotttidte  of  the  Oolitic  perioJ. 

Ctknacantbus  NODnsrs.^Lnrd  Enniskllicnhasinhis  collection 
an  Ichthyodonilitc,  found  niso  in  the  Dalkeith  ptt«,  differing  in  several 
well-defined  characters  from  the  subject  of  the  foregoinj*  description. 
It  is  contained  in  a  bed  of  sandstone  grit,  altemnting  with  shale-beds, 
and  fidl  of  ve|B:etnble  remains  and  scales  of  Meffalichthj*.  It  measures 
1  foot  in  length,  of  which  *J  inches  was  extenud,  ami  3  invested  by 
the  intetriiments.  The  width  at  the  line  of  demarcation  between  the 
two  is  li  inches.  The  basal  portion  is  comparatively  short  and  broad, 
and  has  a  wide  intrnml  cavity.  The  obliquity  of  the  line  between  it 
and  its  exteninl  prolongntion  is  more  considerable  than  in  (he  pre- 
ceding species.  The  omaTncnted  portion  of  the  ray  is  devoid  of  the 
graceful  outline  which  characterizes  many  of  these  fossils  ;  it  is  short 
in  comparison  with  its  breadth,  and  contracts  rapidly  in  diameter. 
The  anterior  profile  is  nearly  straight  for  two-thirds  of  the  entire 
lentil ;  it  thence  trends  backwards  with  nn  aljnijit  and  inele^it 
curve.  The  surface  is  ornamented  with  continuons  louf^itudinal  ribs 
or  ridges,  more  or  less  constricted  transversely,  at  Lrregidar  intervals  ; 
ihcy  agree  in  number  witli  those  of  the  preceding  species,  Ou  the 
anterior  portion  thev  deviate  so  slightly  from  the  uniform  cliaractcr 
prevalent  in  that  specit's.  that  a  fragment  from  this  part  of  the  fin 
might  be  confounded  with  it  ;  but  as  they  recede  from  the  front  they 
are  more  and  more  deeply  and  frcfiuently  contracted  until  they  become 
broken  up  into  diMinct  tubercles.  Tliis  gives  a  knotted  or  monili- 
form  cliaractcr  to  the  surface  of  the  ray  very  different  from  that  of 
CtenaraiithuH  hifbodoitle^.  The  point  of  the  ray  is  rounded  and 
poli.'*luHl  l)y  friction,  and  the  surface  ornament  for  nearly  an  inch  is 
obliterated  by  the  same  agent.  This  character  is  also  found  in  the 
rnys  of  Mtetaranthuv,  and  seems  to  indicate  the  more  rocky  parts  of 
the  oceau  as  the  favourite  Imbitut  of  these  fishes. 

On  comparing  the  above  with  the  genera  described  by  Professor 
Agassiz,  they  most  nearly  resemble  the  characters  assigned  by  him  to 
the  genus  CtenaciiHthuv,  This  genus  is  couiaiun  to  the  Carlioniferuus 
Limestone  of  Bristol  and  Armagh,  and  has  been  also  found  in  the  Old 
Hed  Sandstone,  but  has  not  hitherto  been  recorded  as  occurring  in  the 
coal-bearing  strata.  The  progress  of  our  knowledge  of  the  relations 
of  these  Ichthyodoruhies  to  the  teeth  with  which  they  are  associated 
his  been  very  slow.  The  argiunents  deduced  from  the  numerical 
proportions  of  certain  forms  of  teeth  to  the  rays  found  in  the  same 
strata  cannot  be  relied  upon,  neither  can  any  sound  deduction  be 
drawn  from  the  relative  sizes  of  the  detached  parts.  The  only  con- 
clusive evidence  is  the  discovery  of  the  conjunction  of  the  teeth  and 
fins  in  the  same  specimen.  By  this  means  we  now  know  the  fin-ravs 
of  Hijbotftif,  Acrotfus^  and  Chimtera  ;  and  I  hnve  recently  seen  in  the 
collections  of  Mr.  Catt  of  Brighton  and  Mr.  Potter  of  Lewes  speci- 
^  mens  that  prove  the  spine  from  the  chalk  named  by  Agassiz  Spinas 
H    major  to  have  belonged,  not  to  a  S({uiUoid  fish,  but  to  a  Cestradon, 
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described  hy  me  utuler  the  Dam(^  Ceatracion  canatirutatuM  in  Mr. 
Dixun's  '  Geology  of  Siissox/  pn^e  SGi).  Mr.  CRtt's  stiraaMii 
shows  a  iloreal  npinc  and  the  vcrtehral  column  in  conjanrtmn  with 
the  teetli ;  and  Mr.  Potter's  »i>ecimen  shows  the  vrrtcbrml  cotnnin 
nnd  two  spines,  tlmt  belonging  to  the  second  dorsnl  fin  bein^  stimighlirr 
And  shorter  thnu  the  nntonor  oite.  In  eommentiiit;  upon  iht*  pmbAblp 
connexions  of  the  teeth  and  fin-rays  of  the  Placnid  tislit*.  hitbrrto 
di*«coviTed  in  the  Curbunil'erons  age,  Fruf.  Agaaaiz  coujerturt*!!  that 
OrOiius  flhould  be  assi^^nrd  to  Oracnnthux,  and  Ftammotlus  to  Ctm*- 
ranthv$.  The  occurrence,  however,  of  the  Utter  genua  of  Ichlhyo- 
domlitc  in  the  ooal-measurea  unassociat4'd  with  teeth  of  ihr  gcma 
k*snwmotht»  ^i\\\\i\  militate  against  thi^  i3ugge!»tion.  It  ia  RHirc  likdi 
to  have  bclongeil  to  the  genus  Ptpcih*Jit«,  which  occurs  in 
abundance  in  the  (voal-tncasuna  as  well  as  in  the  CarbouifenMis 
stone  of  Bristol  and  Armagh. 


3.  On  the  SrnvcrvnE  of  the  Strata  trttri^fn  the  Lomkix  Clat 
ami  the  Chalk  in  ihr  Lomion  nnti  IIami*9Iiirk  Tcktiarv 
Sy&tkms.     By  JustiMi  PRtbTwitii,  Jun.,  E«p,  t'.R.S.,  F.G.S. 

Part  II. — Tiik  W<»oLvrit*H  and  RKADinn  Skriks. 

111m  publicatjoa  of  tbii  paper  U  pottpoanl.] 


JvNK  1,  1N63. 

Count  Alexander  von  Keyeicrling  and  Prof.  L.  de  Kontnck 
rkct«d  Foreign  Members. 

The  following  commnnicatious  were  read  : — 

I.  On  /A^SoiTTHERN  Tkrmisatios  of  thf  Krratic  TrRTumwT 
amd  OH  the  RrmatM  of  a  Bkd  *>/"  ^Ihavbl  ff«  /A^  Summtt  t/ 
Cli:veik>n  DowNf  Sumrrsiitsiiiri:.     Hv  Josiiva  Trimmkr, 
Eaq.,  F.G.S. 

Thk  preseat  comintmicatlou  must  be  regarded  as  merely  tiic  opnh 
ing  of  a  subject  to  which  I  would  imite  the  attention  of  tluwe  wbo 
have  bettrr  opportunities  of  investigating  it,— the  search  for  UMra 
of  llu*  Krmiic  Tertiiiries  io  districts  which  liave  hitlicrto  bfca  dcnoni 
wholtv  ('•t'f  fr»nn  <hoTn, 

'i  r  ihcM*  de[Ni9it^,  both  on  the  nutvm 

■udii'  <n<|,  initn  iiiti're»tuigt|uc»tion  ijiiohrdat 

in  much  nbscuniy.     Their  tcmiinatioa  on  the  East  will  bv 
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trpAte<l  of  in  another  pnper.  On  the  West  they  hnve  n  greater 
Aoutherti  extension  thnn  has  been  assigfnetl  to  them  by  high  autho- 
rities, I  Iiave  myself  traced  the  Boulder-clny,  with  frnguienls  of 
j2;ninite,  Antrim  chalk,  and  shells,  nearly  to  8t.  l)avid*s  Head ;  and, 
iu  travelling  across  the  couutni',  I  have  observed  the  roUeil  gravel  of 
the  UpjHir  Erratics  extending  to  the  ncij;hbo\irliood  of  Milford.  In 
Ireland,  the  Ordnance  brickworks  at  You^hnl,  in  the  connty  of  Cork, 
were  estoblished  on  bonlder-clay.  If  to  this  he  added  the  well- 
kiiunii  existence  of  grooved  and  soralchetl  rocks  at  the  southern 
extremity  of  the  county  of  Kerry,  it  will  ho  impossible  to  exclude 
any  considerable  area  in  Ireland  or  South  Wales  from  the  glacio- 
omrine  operations ;  and  the  boundaries  which  have  I^een  assigned  to 
the  horcfll  ocean,  in  order  to  explain  the  geological  relations  of  the 
existing  fauna  and  flora  of  the  British  Isles,  will  require  cou&idcrable 
modiiicatiuu. 

In  the  Valley  of  the  Severn,  the  most  southern  locality  yet  re- 
corded for  shells  and  grauitic  detritus  is  about  three  miles  south  of 
Worcester*. 

Sir  Roderick  Murchtson  has  stated,  that  though  boulders  of 
northern  origin  dimmish  in  quantity  south  of  Bridgnorth  and  Wol- 
verhampton, coarse  gravel,  composed  of  the  same  materials,  is  pro- 
hmgcd,  like  the  tiiil  of  a  delta,  through  Worcestershire,  until  it  dies 
away  in  the  tine  gravel  and  silt  of  the  Vale  of  Gloucesterf-  It  is  an 
important  question  in  the  history  of  these  deposits,  whether  this 
dying-off  arose  from  an  original  cessation,  at  that  point,  of  the 
agencies  which  transported  the  northern  detritus ;  or  whether  it  is 
the  result  of  denudation  and  re-arrangement.  I  hold  the  latter  opi- 
nion, because  it  accords  with  the  phienomena  of  denudation  which  I 
have  observed  along  the  main  lines  of  drainage  in  South  Wales,  and 
which  apjwar  to  be  re|)eated  on  a  larger  scale  in  the  Valley  of  the 
Sevenu  In  such  valleys  the  boulder-clay  is  rarely  found,  except  near 
their  upiKT  portions  and  near  the  limits  of  that  deposit  as  regards 
elevation  above  the  seii.  In  their  lower  regions  it  occurs  only  as 
small  broken  patches ;  and  extensive  areas  are  either  wholly  free 
from  the  presence  of  the  erratic  dejioaits,  or  exhibit  them  only  under 
their  reconstructed  form  of  rolled  gravel  at  low  levels.  At  the  same 
levels,  however,  adjoining  minor  valleys  are  filled  with  boulder-clay, 
and  large  spaces  between  the  great  lines  of  drainage  are  covered  by 
the  sand  and  gravel  of  the  upper  erratics  resting  on  bnidder-clav. 
This  would  bo  ver\'  evident  if  1  could  have  ou  opportunity  of  ex- 
hibiting the  lost  map  of  the  Surface  Geology  of  part  of  Cardigan- 
shire and  I'einbrokeshire  which  I  constructed  for  the  Oovcmmcnt 
Geological  Survey,  and  to  which  I  have  so  often  referred. 

In  Kutier*8  *  Delineation  of  Somersetshire,'  jiublished  iu  1S29,  there 
is  a  8kot4*li  of  the  geology  of  the  comity  which  appears  to  be  cluefly 
a  compilation  from  various  sources ;  hut,  as  the  authorities  are  nut 
always  cited,  it  is  ditlicidt  to  separate  the  eouipiled  from  the  original 


*  ProL\  Geol.  Soc.  vol.  ii.  p.  OJ ;  aad  Si).  Syet.  p.  534. 
t  Vtoc,  Gcot,  Soc.  vol.  ii.  f .  333. 
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ineiit8,  tikt'  the  magnesiRii  limi-tiitone  fnmi  ihe  north  of  Eoelmid, 
for  ihL*  New  Palfice  at  Westminster ;  for  which  purpose  tfccy  ire  oo>{ 
rasioimlly  fouud  unfit,  from  the  presence  of  frs^cnts  of  c«Hi 
ferous  limestone,  cnlletl  by  tlie  workmen  "cocklea."  The  cenu 
therefore,  of  this  <|uasi-conglonierate  forniH  the  greater  portion 
the  mass ;  the  fragmentary  matter  is  of  rare  occurrrnce  and  il_ 
rolled.  In  the  gravel-bed  of  Cleredoa  Down,  fragments  dcTi^nli 
from  other  beds  of  carboniferous  limestone  than  those  on  whieh  it 
rests,  if  not  from  older  and  newer  rooks,  form  the  bulk  of  the  nuun ; 
the  tufnceuus  ccmeut  is  small  in  cjuautitr,  and  the  fragmeoU 
Ihh'm  rolled. 

I  conclude  by  remnrVing,  that  if  this  gravel-bed  shiill  prove,  o 
further  investigation,  to  belong  to  nn  era  more  remote  than  the  plrii 
tocene,  it  will  by  no  ineano  iu\alidatc  my  argnmeni  resfHvting  fh*] 
•ontheru  extension  of  the  glacial  sea  U^youd  the  liiuiu*  Mhich  haie 
U>en  assigned  to  it ;  for  that  Bxteuabu  recU  od  a  T&hety  of  iuile* 
pendent  evidence  enumerated  in  the  commeuccmcot  of  this  paper. 


*2*  On  thf  Origin  of  the  Soils  which  cutrr  the  Chalk  of  KE9rr»] 
Taut  3.     By  JosutA.  Tkimukr,  £»<(..  F.U.S. 

[Torl*arut.&  lt.secQtutn.Journ.  GeoLSoc.  vol  vii.  p.  3l,aB4ToL«iik|k34X]| 

[Pl^TE  Xlll.] 

Wr.  liavc  been  recently  indebted  to  Sir  lU>derirk  Mnrchisoo*  a 
Mr.  Martint.  of  I'ulbnruugh.  tor  ^aluuble  additions  to  uur  knowlrdie' 
of  the  sufKTHcial  tlrpuails  of  the  Suuth-eastem  cuuntir^i.  within  the 
area  of  the  Veald,  and  abo  exterior  to  it,  both  on  the  Nurtli  ajtd  the 
South  Downs. 

Mr.  Martint  divides  the  detrital  accumulations  upon  the  Chalk 
iutu  two  toues,  which  be  calls  the  tertiary  and  the  crctareous. — tha 
former,  both  on  the  north  aiul  ou  the  south,  the  most  remote  fton 
the  eacarpnienta  of  chalk  which  l>ouiul  the  Weald. 

He  describes  the  tertiary  »one  as  compfwed  chiefly  of  rolled  pebUei^ 
derived  from  the  oocmc  tertiarics.  Eocene  ^icbbles,  on  the  cuntnir, 
enter  sparingly  into  the  compo9ilion  of  the  cnrtareooa  tone ;  which 
con«ist«,  he  says,  rhiefly  of  whole  or  fractured  Uinta,  patting  utra- 
aioiudly  into  ticds  of  lonni  and  iiatchos  of  rhalk  nibble.  Id  tlii3  de- 
ftcrijition  I  concur,  as  to  that  iMirtion  of  the  chalk  which  I  have 
c\aminril,  subject  to  this  quahfiratton, — that  the  dfpOiitf  of  ibt 
cretarn}U)i  tone  intrude  into  tnr  area  of  the  tertiary  lOlW.  ind  M  phu 
it,  wherever  it  has  been  much  denuded. 

It  is  to  thU  tertiary-  xone,  in  the  district  )>ctwccn  SbooCer'il  Ilill 
and  the  Miilway,  tlinl  I  wi«h  to  draw  ottention  in  the  prescut  coin* 
muniention,  as  (Hjutaiiung  jtehbles  of  divlniit  origin,  dtri^ed  friMu  the 


*  l4u>L  Jouni.  C«i4.  Soc.  wk  vik  pw  Zi^ 
I  nuian|4ucal  Mi^rin^  iih  lertw,  vok 


ILlBil. 


;  rv.  m. 


j^jWiM-^  ^f-**rn  <?v*  Jff .  ^'^l_JI  y^i 
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north  and  west,  with  othprft  which  I  refer  to  the  south  ;  iukI  as 
forniinc:  »»  Bttcnuatod  nnd  modiHed  repri'scntativc  of  the  Upper 
Erratic  Tertinrifs  of  the  counties  north  of  the  Thamesi. 

The  cretaceous  zone  of  North  Kent  will  form  the  subject  of  a 
fuiure  communication, — "  On  the  Manmialian  Deposits  of  the  Vallev 
of  tlie  Thames,  and  their  relations  to  the  Erratic  Tertiarics  and  the 
M'arp-drift.'* 

In  the  district  which  I  am  now  dcscrihing,  there  arc,  at  different 
heights,  nnd  of  somewhat  different  comnositian,  three  beds  of  gnivel. 
which  would  he  nil  comprised  in  Mr.  Aliirtin's  tertiary  zone.  I  ehall 
call  them  the  Dartford  gravel,  the  Shooter's  Hill  gravel,  and  the 
llochester  grarel.  See  Plate  XIII.,  and  the  Table  at  the  end  of  this 
Paper. 

Dartford  Gravel. — The  Dartford  gravel  extends  through  Bexlej- 
and  Dartford  Ueaths,  and  the  Common  called  the  Brent,  as  far  as 
Grecnhithe,  with  a  breadth  of  about  a  mile,  running  about  half  a 
mile  furtlier  up  the  lefl  bank  of  the  Darent,  where  it  extends  nearly 
to  the  church  of  Sutton-nt-IIonc. 

It  forms  a  kind  of  terrace,  about  1.50  feet  above  the  tidal  Icveh  It 
is  higher,  therefore,  than  the  mammalian  deposits  of  the  ancient 
Thames.  It  is  further,  also,  from  the  existing  stream,  and  bounds  the 
trough  in  which  the  ancient  nnd  more  extensive  river  flowed  (see  PL). 

This  gravel  has  been  cut  through  by  the\alley  of  the  Darent.  and 
by  the  mitior  inosculating  valleys,  which  are  destitute  of  streams. 
The  best  sections  are  in  the  grnvel-pits  at  Wilmington,  by  ihc 
Orange-tree  Turnpike-gate  ;  also,  in  a  cravel-pit  on  the  opposite  or 
right  iinnk  of  the  Darent,  near  the  Powder  Mills  ;  in  a  cutting  of  the 
North  Kent  Rjiilway,  a  little  east  of  the  Dartford  Station  ;  also,  in  an 
old  pit  at  Sutton  Place,  and  iu  some  of  the  cuttings  on  the  Rochester 
road,  between  Stone  and  (ireenhithc. 

In  the  Wilmington  pit,  the  maximum  depth  of  the  gravel  is  iiljout 
I;")  feet;  and  though  it  is  impossible  to  separate  this  deposit  from 
that  at  the  railway  cuttings,  which  contains  n  greater  variety  of  frag- 
mentan*'  rocks,  I  can  find  no  pebbles  liere  but  unabraded  and  8\il>- 
angnlar  flints,  rolled  eoeene  ]tebbles,  and  fragments  of  cpiartzose  nnd 
eherty  sandstone  of  various  colours;  the  latter  I  refer  to  the  strata 
below  the  chalk,  which  are  exposed  within  the  area  of  the  Weald. 

At  the  Powder  Mill  pit,  the  materials  of  which  the  gravel  is  com- 
jiosod  arc  nearly  the  same  as  at  Wilmington,  consisting  of  slightly 
worn  flints,  some  of  them  of  considerable  size,  eocene  pebbles,  and 
the  quartzose  nnd  eherty  sandstone  before  mentioned  as  being  pro- 
bably snbcretrtceons. 

There  are  gome  peculiarities  in  the  mode  of  aggregation  of  the 
gravel  at  this  pit  worthy  of  notice,  as  indicating  violent  and  conflict- 
ing currents  during  its  deposition.  The  section  is  about  30  yards 
long  ;  for  about  7  yards  at  the  western  end,  there  are  some  tolerably 
regular  hues  of  stratification.  These  tenniuate  abruptly  against  one 
of  (hose  mistratitied  masses  of  loam  and  gravel,  which  in  a  paper  on 
the  "  Pipes  or  Sandgalls  in  the  Chalk  of  Norfolk*,"'  I  have  described 
*  Quart  Jourti.  GeoL  Soc.  voL  I  p.  310. 
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as  inilicating  the  presence  of  a  Urge  pipe  bem-nth  them,  niul  m  known 
to  the  workmen  there  by  the  nune  of  "core."  For  ftlxiut  15  yitrd» 
in  tlie  centre  of  the  section,  there  is  a  bed  from  I  ^  to  'J  fcrt  ihirk  vi 
biminntctl  loam,  in  the  midst  of  a  mass  of  loosel}^  AggT«*K>tte<)  grvrd, 
with  little  appearance  of  stratification.  The  gniTel  above  thia  losin 
is  np]>arently  much  coarser  than  that  below ;  which,  huwrvrr,  ia 
much  obscured  by  n  talus.  The  eastern  end  of  this  loam,  whidi 
is  thickest,  is  curved  downwards,  as  is  another  smaller  seam  wkicb 
makes  its  appearance  a  little  above  and  beyond  it,  and  wliich  Irr- 
niinates  atcaitist  another  **curc."  ctjmposcd  chiefly  of  aii  uiutratificd 
mass  of  silty  loam,  hut  with  grovel  on  the  side  ha\inK  a  nide  vertical 
stratification,  and  with  coarse  ^rravol  above  it.  A  little  to  the  nofthw 
there  is  a  circular  cavity  in  the  chalk,  which  the  workmen  him 
followed  downwards  fur  a  few  feet  for  the  sake  of  the  fine  gimvtl 
which  it  contAins.  This  is  composed  almost  wholly  of  small  uiMM 
pebbles,  but  it  is  evident  that  they  have  been  n^arrangjrd,  from  tbe 
presence  of  a  few  subangular  fliuts  and  fragments  of  the  chrrty  Hwl- 
stone  before  mcntione<l. 

In  an  old  gravel-pit  at  Sutton  Place  the  greatest  derith  if  abooi 
ih  feet,  but  there  are  several  points  at  which  peaks  of  riuUk  rise  to 
within  5  feet  of  the  surface. 

At  the  cutting  near  the  Dartford  Station,  rounded  eorrne  pebbles 
are  the  most  numerous,  mi\rd  with  luiwom  and  partially  abraded 
flints,  some  of  them  of  considerable  »ize.  AVith  them  are  aswciatrj 
in  much  smaller  quiuiiities  other  pebbles,  which  indicate  transport*- 
tion  from  the  north  and  west.  The  most  abundant  of  these  air 
jM-bliles  of  white  quartz,  and  those  pivulinr  nuartzo'v  pcbblw  whirli 
i'orm  so  lar^i^e  a  [wrtiun  of  the  gravel  of  the  .Midlaiui  Couniieai,  funnerfy 
described  by  the  Dean  of  Westminster  under  the  name  of  the  'War- 
wickshire Gravel*. 

It  will  be  remem1>cre(1  that  Dr.  Dnckland  traced  these  prhhice 
from  their  source  in  a  Triassic  conglomerate,  about  C'amkoek  PhiW 
and  the  Upper  Lickc}',  to  the  base  of  the  Cotti*swolds,  and  lhrou||k 
depressions  m  tliat  range  to  tlie  high  grounds  l>ordering  the  Thamra 
in  the  ueighhourhood  uf  Oxford,  and  thence  brought  by  deuudiuK 
action,  then  called  by  him  the  reflux  of  the  dduvial  wave,  into  the 
vallrv  of  the  Tliamea,  as  far  as  Hrde  Park. 

W  ith  these  qnartsose  pebbles  I  have  found  at  DartforJ 
fracmcnts  of  those  saodstuncs  which  I  refer  to  the  si 
rocks,  one  small  pebble  of  granite,  and  a  pebble  of  flinty  aUle*  Mcli 
as  accompany  the  quartzose  pebbles  in  the  Miclland  ooontica.  1  hstv 
alao  found  one  flat  angular  piece  uf  hornblende  rock,  which  miisi  be 
conaiderrd  a^i  (loul)tful,  Mnce  it  was  not  actually  imt»eddnl,  and  mat 
have  come  fnnn  the  surface  and  have  Ihhti  dc|H>8itcd  there  through 
liie  instniment&litv  of  the  London  manure  cart. 

The  eraTel  {khU  which  rests  on  a  ridge  of  chalk  boimding  ikr 

valley  at  the  Darent  on  the  east,  varies  much  in  tlie  mode  uf  an^ 

gation  tbmueh  the  length  of  the  section  rsposrd.  which  ia  aSoal 

tiOU  yards.     In  some  parts  it  consists  chiefly  of 

*  TraoL  GmL  Soe.  In  Series  vol «.  p.  htl. 
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taiikin^  irrcjjular  scams  of  gravel,  and  resembles  much  of  the  snud  nnd 
^nvet  associated  with  innniinnlinn  remains  ut  lower  levels,  iii  the 
ftncieDt  alluvium  of  the  Thames.  In  other  parts  it  is  made  up  ehietiy 
Oif  masses  of  unabraded  flints.  In  this  section  the  gravel  rests  on 
chalk  ;  but  at  a  little  distance  tu  the  south,  there  is  a  patch  of  eocene 
saud  between  tliem,  as  may  be  seen  on  the  ascent  from  Dartford,  on 
the  Rochester  road. 

The  surface  of  the  chalk  has  been  eroded  into  pipes  of  varioiis 
depths,  generally  from  .*i  to  o  fret,  occiisionnlly  extending  to  the 
whole  depth  of  the  chalk  exposed,  which  is  more  than  30  feet,  and 
appearing  not  to  terminate  at  that  depth.  These  pipes  arc  filled 
with  the  gravel,  not  with  eocinc  sand  ;  and  the  gravel  having  been 
removed  for  ballast,  over  an  area  of  about  Ht»  yards  by  1 2,  these  pipes 
are  shown  to  be  connected  with  furrows,  which  through  the  space 
oxpnsod  have  a  north  and  south  direction. 

The  gravel  is  covered  by  a  de[)0sit  of  loam,  containing  fractured 
flints,  and  passing  occasionally  into  gravel  and  chalk  niblde,  or  re- 
constructed chalk.  Similar  deposits  have  been  recently  descrilied  by 
several  eminent  geologists,  under  the  names  of  "hend*,"  *'angular 
Hint  driftf,"  "Sangatte  drift t,"  and  **  cretJUTous  and  subcretaceous 
drift  §." 

Amidst  this  perplex'mg  variety,  I  may  perhaps  be  permitted,  at 
any  rate  for  the  present,  to  use  the  name  of  "  AVarp-drift,'*  under 
which  I  described  it  when  I  first  drew  attention  to  it  ns  it  exists  in 
Norfolk  ll  ;  and  in  fact  wherever  1  have  examined  the  superficial  de- 
posits in  England,  Wales,  and  Ireland,  both  where  the  erratic  tertiariea 
are  present  and  where  they  arc  absent.  This  loamy  warp-drift  not 
only  covers  the  gravel,  but  fills  a  set  of  bmnller  ]>i[ies  and  furrows  in 
the  chalk  ridge  on  which  the  gravel  rests,  wher^'ver  tlmt  de[)osit  ha* 
l>een  removed  by  dennding  aetion.  We  have  therefore,  in  this  part 
of  Kent,  three  sets  of  these  pipes  and  furrows  ;  viz.  those  tilled  with 
eocene  sand  and  green-coated  flints  ;  tliow  filled  with  the  ferruginous 
Hiut-gravel  of  Dartford  ;  and  those  filled  with  warp-drift  and  white 
unabraded  and  tractured  flints  f|.  The  last  are  by  far  the  most  nume- 
rous. Along  the  course  of  the  railway,  between  this  cutting  and 
Greenhithe,  the  surface  of  the  chalk  exposed  in  the  cuttings  is  gene- 
rally lower  than  at  this  spot,  and  is  covered  by  warp-ilrift  under  all 
its  varying  forms.  It  frequently  exhibits  alternation  of  deposit.  At 
the  base  there  is  often  a  collection  of  angular  flints.  Above  this,  m 
foot  or  two  of  loam,  resembling  a  deposit  iVom  tranciuil  water.  Thia 
occurs  where  there  arc  hollows  in  the  chalk  ;  over  tnis  again  there  is 
a  mixture  of  loam  with  white  flints,  or  patches  of  femiginous  gravel, 
or  both  ;   the   gravel  resemblmg   that  of  the   neighhouring  high 

*  Quart  Joum.  Geol.  Soc.  voL  vii.  p.  121.  f  Uid.  p.  349. 

t  /Aid.  p.  274.  ^  PhJL  Mftj.  L  e. 

II  Joarti.  R.  Ag.  Soc.  vol.  vii.  p.  465,  vol.  xii.  pp.  475,  489.  Quart.  Journ.  Geol. 
Soc,  vol.  \\\.  p.  24  ;  Par.  15,  pp.  29,  32,  35,  36,  202  ;  alM  in  u  paper  withdrawn 
for  scpsnite  publication  and  not  yet  puUistied,  vol.  viii.  p.  27.1. 

^  Pruc.  Geol.  Soc.  voL  It.  pp.'  ti,  482  ;  Quart.  Joum.  Geol.  Soc.  vol.  m  p.  23  ; 
vol.  TtiL  pp.  244,  276  ;  anil  iinpublislied  paper,  vol.  vii.  p.  373. 
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grounds,  which  I  hnve  Above  dojicribed  under  the  nAinc  of  Dartford 
gravel. 

Ill  the  cuttings  oa  the  old  Rochester  road,  between  Grevnhhiir 
ntid  Grnvt'send,  there  are  only  slight  ri'maiiis  nf  the  Dartford  ^cnvcl, 
cither  as  tilling  pipes  in  the  chalk,  or  as  forming  s  thin  hitn  brtwrrn 
the  chalk  and  the  warp-dhA. 

UcLwL'en  (iruvcHeiid  and  (ind.shill  there  is  nothing  to  he  aemttithe 
road-fteclions  i'xce)>t  a  rather  deep  wnrp-drift  of  liMun  and  ang;iihr 
flints,  resting  in  ftume  places  on  the  clialk.  in  ulliers  on  the  TfayuieC 
Sand.  Htit  on  the  Humniit  of  Gnd»hill.  thrre  are  again  slight  lrmtr» 
of  the  femigittouii  gravel.  At  the  eaiiteni  base  of  that  hill,  we  mrrnf 
on  the  warp-drift  again  ;  and  between  the  solid  and  the  r<  "il 

chalk,  I  found  a  few  eocene  pchhlesi  and  frajrnirnt*  vi  >ii 

sanditonc,  the  reconstructed  chalk  beuig  covered  with  r-t 

of  loani  with  tUnts.     This  pa&sos  into  tlie  same  kind  vi  nf 

^renter  deptb,  which,  at  lowir  levels,  withhi  the  valley  of  the  Mi  dwaj, 
covers  beds  of  brirk-earth,  graduating  honiontally  into  gravel  «ihI 
masses  of  chalk  rubble.  These  will  he  descril}ed  in  a  future 
in  which  I  shall  show  that  they  rest  on  depo»itd  coutaiiung  land 
freshwater  shells. 

In  tracing  the  Dnrtford  gravel  westwards,  eocene  pebbles  are  (ava4 
to  increase  in  (piantity,  l>etwe<'n  the  Dorent  and  the  Cray  ;  west  iif 
the  (.-ray.  they  prevail  jdinost  to  the  exclusion  of  other  matrriaU. 
The  outcrop  of  one  of  the  pi'hble  l>eds  of  that  jirriod  ranges  Dear 
Bexley  Heath,  wlierr  the  sujKrticial  deposits  consixt  XThoUy  iif  Ummc 
pebble-t.  re-arnuiged  in  a  base  of  yelKm  sand  and  loam,  of  a  di5fffv«t 
cnluur  from  that  of  the  original  matrix. 

ahvoters  I/tit  (intrrf. — On  thi*  summit  of  Shootrr'i*  Hill,  aoJ  at 
an  elevation  therefore  of  nearly  44(i  feel,  there  is  a  '  -a^rl  is 

which   partially  worn  flints  again   inakr  llioir  appi  '<   llal* 

XIII.).  Maay  of  thi*  roltcil  pt-bbU-»  n^^tx'iatod  \iith  them  ha«r  bvvtt 
derived  prubably  from  soint-  eociMir  bfd  ;  but  thert'  an*  other*  vliicH 
appi'ar  to  have  iK-en  redut'tnl  to  that  stiiti*  during  the  fonnaticia  ol 
this  gravel,  because  tliuts  occur  in  it  in  dilfen'ut  Blagi*s  of  attntioa. 
fruui  the  least  to  the  moat  rolled. 

lioche»Ur  (.Vfliv/.— Tlie  Rochester  gravel  occun  near  Ring's 
Fanii.  ou  the  right  bank  of  tbe  Medway.aljout  two  niiUrs  aliove  Uik 
rhester,  at  an  elevation  whicli*  I  believe,  u  loincwbat  Uaa  than  thai 
of  tbe  Uartfonl  gravel. 

The  surface  of  the  fields  under  which  it  ocnirv  u  rcrr  Uiicklv 
strewn  with  sharidy  fractured  flints.  A  gravel-pit  which  was  opm 
in  lH.'»'i,  hut  which  is  now  levelled  and  ploughi-<l  over,  showrd  tl>c 
gravel  to  Ik;  alxml  lo  feet  deep.  The  up[KT  )uirt  c<insisted  of  a  frt' 
ruginons  clayey  loani  with  angular  flinls,  \rry  umiUr  to  that  whxck 
mvrrs  tht'  summits  of  the  higbcr  chalk  hilly,  and  bears  the  pn>TUi- 
ciol  name  of  *'cli*dgr.'*  It  pnsM'S  uccaftionallv  into  masars  of  aB> 
gular  flint-gravel  in  a  clayey  matrix.  In  the  lower  portion  nf  tfce 
dr|KKtl   whili*  rtuita  prcvmh'd,  Accumpaaied   by  a  few  !r  of 

chalk,  and  suint*  nualrraili'd  fragnicntxof  concnliunary  eb'  L.a- 

iiig  or  (lasaing  into  fltut,  and  deriveil,  I  Ixdieve,  from  jmrt  trt  the  grern* 
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sand  formation.  The  gravel  also  coataineil  some  small  wnterworu 
boulders  of  a  dark  ferrtiginoiis  sandstone,  some  rolled  coeene  pebhlos, 
and  fragments  of  a  conglomerate,  in  which  those  pehbles  arc  cemented 
by  a  base  of  ferruginous  sandstone.  I  could  find  no  other  detntus 
toreign  to  the  chnlk. 

General  conc/usioM. — In  former  communication**  I  have  divided 
the  erratic  tertiaries,  commoulv  lulled  luirthem  drift  and  drifk,  into 
Lower  Firratics,  consisting  of  Tillf  or  Kouldi^r(.;]ay,amlIf|»p(*rErraticsJ 
composed  of  roiled  gravel  with  erratic  blocks.  I  endt*nvoured  also 
to  prove,  by  means  of  extracts  from  the  narmti^es  of  the  Polar  Expe- 
ditions §,  that  the  bouMer  clay  was  the  Uttnral  deposit  of  an  arctic 
sea,  which  gradually  crept,  with  llie  subsidence  of  the  Innd,  to  certain 
elevations  hi  the  interior,  at  which  it  ceasL*d  to  be  deposited,  (mil  was 
replaced  by  the  rolled  gravel  of  the  upper  erratics,  which  covers  it 
at  lower  levels.  I  also  endeavoured  to  prove,  by  the  same  means, 
that  these  upper  erratics  were  the  deposits  of  a  more  open  sea,  like 
that  of  Dans'a  Straita,  though  they  might  be  in  part  the  reaidt  of  a 
less  rigorous  climate  diiring  their  formation. 

I  also  adduced  proofs  of  tlie  existence  of  a  former  terrestrial 
surface  in  the  Forest  of  Cromer,  hnricd  beneath  the  mass  of  the  erratic 
tertiariesil  ;  and  I  concluded  that  the  gradual  advance  of  a  frozen  sea 
over  subsiding  land,  and  the  gradual  retreat  of  the  arctic  climate 
northwards  during  re-elevation, — the  subsidence  and  re-clevation  com- 
mencing in  each  case  from  the  norths — would  explain  all  the  peculia- 
rities, whether  nf  composition  or  distribution,  of  thi*  erratic  tcrtiarics 
north  of  the  Tlxames.  I  believe  that  they  will  also  explain  the  ano- 
malies of  the  erratic  deposits  of  Kent,  which  I  have  just  described. 

The  boulder  clay  does  not  extend  across  the  valley  of  the  Thames, 
though  it  comes  down  to  its  northern  edg^  (see  PI.  XIII.).  It  ap- 
pears to  have  been  cut  off  by  a  ridge  of  eocene  tertiiiries,  of  which 
the  Highgate  range  and  Slioo1er*s  Hill  may  be  considered  the  re- 
mains. This  ridge  appears  not  to  have  been  submer^;ed  until  the 
caitses  which  produced  the  boulder  clay  hod  ceased  ;  but  it  was  ul- 
timately submerged,  and  the  gravel  of  Shooter's  Hill  must  be  con- 
sidered as  an  outlier  of  the  upper  erratics  which  overlapped  the  lower 
erratics  on  a  ridge  of  eocene  tertiaries,  since  in  great  part  removed, 
which  then  occupied  the  site  of  the  Thames  Vallev.  See  Diagram, 
PI.  XIII. 

North  of  that  river,  the  vallevs  in  general  apjie^r  to  have  been 
formed  before  the  submergence  of  the  erratic  period  •[, — to  have  been 
filled  with  the  erratic  deposits,  and  re-excavated  during  the  period  of 
emergence.  The  valley  of  the  Thames,  on  the  contrary,  appears  to 
have  been  originally  excavated  in  the  London  day  during  (he  period 

"'  Lf}C.  cit, 

+  Journ.  R.  Ajf.  Soc.  vol.  vii.  pp.  461-464.  Quart.  Joarn.  fleol.  Soc.  vol.  wi. 
p.  21,  par.  3.  4.  5.  t  fbid,  par.  8. 

$  Unpublished  pftper  on  evidence  of  Extreme  ^Vrctic  Climate  during  ihefomiA- 
tion  nf  the  Erratic  Tertiariea :  Loc.  ciV.  And  Quart.  Joiirn.  Oeol.  Soc.  voL  vii. 
pur.  h  and  7. 

II  Vol.  vii.  p.  20.  par.  1,  2,  5. 

\  Quart.  Joiirii.  (itiil.  Hoc.  vol.  vii.  p.  21,  par.  6. 
VOL.    IX. — PAKT  I.  X 
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of  re-clevAtion.  If  these  views  are  correct,  we  mAV  louk  for  limflar 
outliers  of  the  upper  erratics  At  high  levels,  where  «  vurfAce  of  the 
upper  eocene  beds  remains  uubrokeii ;  but  wo  cannot  expect 
where  the  lower  beds  or  the  chalk  have  been  exposed  hv  the 
process.  Beds  of  gravel  at  low  levels  will  conjtist  of  tlie 
of  the  upper  erratics  re-arraiiged. 

The  Shooter's  Ilill  gravel  liaving  been  thus  formefl  towftrH^  Ow 
close  of  the  period  of  submergence,  the  absence  of  pi-!ili!  'tag 

transportation  froni  the  north  and  west,  may  he  thn-^  r^  'he 

Warwickshire  gravel  had  not  then  pas.sed  the  Tot-, 
it  had,  it  was  onlv  spreading  itf^flf  over  the  high  -j  ^ 

the  (.'herwell  and  Tliames  near  Oxford. 

The  Uartford  gravel,  on  the  other  hand,  at  a  lower  Irrrl,  cootaiM 
those  pebbles,  because  it  was  formed  at  a  later  period,  during  tilt 
proeefts  of  re-elevation,  when  the  WanKtekshire  gravel  had  bcM 
brought  into  the  trough  of  tlie  Thames  by  tlu*  denuding  actioo  vtuall 
formed  that  trough,  and  which  \v(t  outliers  of  iTratictiTtianeaeatW 
summits  of  Bagley  Wood.  Cumuur  Hurst,  and  other  neigfabooRQg 
hills,  as  described  bv  I>r.  Biickland*. 

At  a  still  more  recxMit  |Ktrtion  of  the  re-elevation  period, 
pebldes  were  removed  from  the  Uartford  gravel  U>  lowrr  IrvrU, 
formed  part  of  the  gravrl  of  the  ancient  riTcr,  aMOciatvd  «illj 
maliaii  remains  at  l>itb,  where  I  have  found  them,  and  at  Brenifiiffd, 
wliere  they  haw  bern  found  by  Mr.  Morris  f.  The  abanioe  of  tbe 
pebbles  of  Lickey  (|uart/-roek  and  other  fragments  of  iMntbem  ori|Ein 
ft^m  the  Wilmingl<»n  pits  and  from  the  i(4>elK'*iter  grareU  within  tke 
valleys  of  tho  Dnrcnt  and  Medway  respectively,  ami  the  prrsmce  m 
both  those  depoiiits  of  iK'bbles  which  appear  to  hmve  l>pt'n  dijriitj 
from  strata  below  the  cnalk  which  are  PVposed  within  thr  Wrildf 
area,  indicate  trans(Kirtation  outwards  about  the  middJe  o(  the  peMl 
of  re-elevatiou  through  the  vtr^n  now  occupied  by  those  liftn. 
If  the  denudation  of  tlie  MVald  and  the  aenantioa  of  the  eocene  ter* 
tiaries  of  the  London  and  Hampshire  dislncis  were  in  profCKH.  m  I 
believe  tliey  were,  during  the  Uttrr  |K>rtiou  of  the  period  oTfuhmcr- 
gence,  and  while  the  Shooter's  Hill  gravel  was  in  the  course  of  for^ 
mation,  it  will  explain  why  that  gravel  consists  only  of  mamUl 
derived  from  the  cnalk  and  eocene  tertiariefi,  and  why  Dorthsm  ^ 
tritus,  so  abundant  in  Norfolk,  Suffolk,  and  t^sex,  is  abeenCt  U  **A 
tts  the  Lickey  auArtr.ose  pchblfs.  The  advance  of  theae 
erratics  was  re)H-ilrd  by  mturmcntsof  dt«turl*ancr,  along  an 
weat  line,  which  gave  the  eum*nts  nn  rAittrly  lUri^ction. 

The  mainmalinii  drp4»»its  of  the  vallry  uf  the  Thames  must  be  ir- 
ferred  to  a  suhH*quenf  period  of  quiescenc<*.  and  mav  l»e  couadrrvd 
contem|Miraneou5  with  the  aiineni  beach  at  Brighton  U-nrfllh  the 
bune-brd  ,  the  mnterials  of  (hat  beach,  and  uf  the  old  idluvml 
of  the  Thames,  which  luid  prcvioualv  been  transported,  harii^ 
re-arrang^l  during  that  period  of  qmesceuce. 


I 


*  Truu.  G«ol.  See.  In  Svms,  foL  v.  p.  ftSL. 
t  Qaart,  Jo«n.  OtoL  Soc.  «•!.  vi.  p.  Ml 
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Brighton  old  beach  on  the 
parallel  of  the  Crag ;  for  tliis  reason,  that  it  contnius  pebbles  and 
boulders  of  granite,  and  other  crystalline  rocks  of  nortnem  origin, 
which  are  not  found  in  the  Crag,  and  which  do  not  make  their  ap- 
pearance in  any  deposit  till  the  commencement  of  the  Boulder  clay  or 
Lower  erratics. 

The  granitic  fragments  of  Brighton  were  probably  transported 
during  the  latter  portion  of  the  Boulder-clay  period. 

In  illustration  of  these  views,  I  refer  to  the  accompanying  maps 
(in  Piute  XIII.)  of  the  changes  which  would  take  place  in  the  ])liy- 
sicai  geography  of  this  north-western  extremity  or  Europe,  at  dif- 
ferent stages  oi  the  process  of  depression  and  re-elevation,  during  the 
pleistocene  epoch. 

No.  I.  represents  the  first  elephantine  or  stationary  period, — the 
period  of  the  Forest  of  Cromer  and  Happisburgh,  which  is  rooted  in 
the  mammalian  crag, — when  England  and  Scotland  were  united  to 
the  Continent. 

I  have  represented  Ireland  and  England  as  united  also ;  but  from 
the  general  dearth  of  elephantine  remains  in  Ireland,  thb  may  be 
considered  as  doubtful. 

No.  II.  represents  the  close  of  the  period  of  bouldcr-cIay,  when  the 
whole  of  Great  Brituin  uud  Irelfiud  was  submerged,  except  the 
sumnn'ts  of  mountains  exceeding  liiiM)  feet  in  height,  and  except  in 
England  the  comities  south  of  the  Thames,  or  rather  of  the  present 
site  of  the  Thames. 

At  this  period  we  may  suppose  England  still  united  to  the  Conti- 
nent in  the  direction  of  Nonnandy  and  Cortiwsdl,  and  a  gulf  to  have 
occupied  part  of  the  north  of  France,  and  the  eastern  part  of  the 
present  site  of  the  English  Channel  ;  and  into  tliis  gulf  the  granitic 
fragments  may  have  been  transported,  which  were  afterwards  re- 
arranged in  the  ancient  beach  (d'  Brighton. 

No.  III.  represents  the  latter  portion  of  the  period  of  Upper  Erratic*. 
The  southern  counties  were  now  submerged,  and  tlie  formation  of 
the  anticlinal  of  the  Weald  in  jirogress. 

We  may  suppose  Scotland.  Ireland,  and  the  north  of  England  to 

■  have  been  re-elevated  at  this  time  in  the  dirt^tiun  of  Scandinavia  and 
the  Dorth  of  Gennany,  and  thus  re-uniiod  to  the  Continent. 

This  was  the  period  of  the  immigration  of  the  Ileindecr  and  Mega- 
ceros  ;  and  the  tracts  represented  as  reconverted  intc»  land  are  those 
in  which  the  remains  of  the  latter  are  most  abundant. 

At  this  period  the  deposits  of  the  Clyde  and  Forth  would  be  laid 
dry  ;  and  this  early  elevation  will  explain  the  more  arctic  cluiraetor 
of  their  shells  as  compared  with  those  of  the  valley  of  the  Nar, — a  dif- 
ference which  has  been  noticed  by  pidieontologists  as  greater  than 
can  lie  ascribed  to  ditference  of  latitude  alone. 

■         In  No.  IV.  England  is  represented  as  completely  re-elevated  and 
again  united  to  the  Continent  on  the  south-east^  but  separated  on  the 
north-east.     The  Thames  was  then  a  river  of  greater  volume,  nnd  ex- 
_     tending  further  eastward,  tlian  the  present  stream ;  for  its  ancient 
H  *  Quart.  Joiirn.  Geol.  Soc.  vol.  vii.  p.  136,  tabular  riew. 
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Alluvium  contains  onlv  Innd  and  freshwater  abella  at  points 
nearer  to  the  sea  than  tho&e  at  which  estuary  conditions  prerul  M 
present.  This  fact,  and  the  eondusion  to  be  drawn  from  it,  wetrfiiil 
pointed  out  by  Mr.  Aunten,  though  he  refers  it  to  th« oomncttcniicat 
instead  of  the  cIoim;  of  the  pleistocene  epoch.  H e  also inMUdOM  til* 
rvideuro,  afforded  by  lhi»  ancient  alluvium  of  tlie  Thames,  of  Clw  bad 
having  had  a  greater  elevation  at  that  }>enod.  Without  ftdoutiug  his 
views  on  this  point  to  their  full  extent.  I  am  «att&tied  that  thrrr  bas 
been  some  amount  of  depreasion,  since  this  old  alUninni  of  thrl'Kamcs 
was  formed  ;  because  those  laud  and  freshwater  ^i  !>  1  smt 

to  the  Museum  in  IHIl,  from  Faversliam,  were  eiu  'in  a  brd 

wliich  extended  below  the  level  of  the  sea. 

I  have  represented  a  gulf  as  running  np  the  Knglish  Chanarl 
fh)m  the  west  as  far  as  Dover,  and  utother  as  mtrnding  brtwrrD 
Wales  and  Ireland,  as  far  as  Wexford.  To  tbU  fieriod  1  refer  the 
ancient  beach  nt  Brighton,  and  the  marls  and  gravrls  at  Wrxfoni 
which  contain  the  snutheni  forms  described  by  the  Prwidcnt  in  tli« 
Memoirs  of  tlie  (leological  Survey  of  Great  Hritaiu.  Thiwe  dcpoatts 
were  lir^it  desi'ribed  bv  Mr.  (jriAith,  in  the  Journal  of  the  GeolojiKAl 
Society  of  Dublin*,  as  occupying  an  area  ui'  about  I'O  miles  wt  S* 
They  were  also  il(*scribe<l  to  me  by  Captain  Charles  I^  Hiuitr,  cm 
whose  sutbority  I  fir>t  drew  Mr.  Griffith^  attention  to  them,  as«OB- 
fined  to  tbe  valley  of  the  Slaiiey.  This  was  in  lt<^5,  and  be  tbstt 
spoke  of  having  seen,  in  the  houses  of  the  pcAsantry.  nheUa  mid  to 
have  been  derived  fnuu  these  beds,  respecting  which  he  fh^niglK 
there  must  have  been  some  mistake,  in  conse<|uenci'  of  ihctr  lUiU* 
blance  to  tropical  forms. 

It  was  at  this  |HTiod  that  the  Elephants  and  other  now 
pachydemiR  returned,  and  bc'ranie  intenningled  with  the 
and  Reindeer,  whicli  had  arrived  from  ibe  north  during 
portion  of  the  period  of  re-elevation.  To  this  Booooid  rfsphanfiTw 
period  I  refer  the  few  rrmaina  of  the  Elephant  which  hsvo  orm  ilis- 
covered  in  IreUnd. 

Dr.  Svouler  says  (Journal  of  Gcol.  Soc.  Dublin,  vol.  i.  p.  2031, 
that  in  the  only  authentic  instance  on  recent  of  thrir  ixrurrmcr  m 
that  countrv',  they  were  in  a  portion  indicating  a  date  a»  motlcni  sa 
those  of  the  Megaceros.  They  were  found  resting  on  a  bed  of  ftm 
leaves. 

At  this  period,  the  [irewnt  physical  features  a(  the  W««M  tmA 
North  Downs  wrrt*  compli-trly  otablished ;  and  I  shall  show  in  s 
future  eonimunirntion,  tbat  those  dentisils  which  Sir  lUnlrrick  Mnr- 
chison  calls  angular  dnl\,  which  Mr.  Martin  rails  crrtacrottsaAtlsQ^ 
orvtaoeous  drift,  and  which  1  call  waqi-driA.  were  snbirqwrolly 
poond  into  the  valleys  nf  ibe  Tlianirs  and  Mcdwav  ;  and  that  Xhaf 
COTCr  BnAmmslian  dr|M>sit^  containing  lauil  and  rrx'»li«ater  shcUf. 

I  offer  nu  upinitm  r«*spectuig  tbe  luiture  of  the  agvncirs  by 
this  angular  driA  or  wnrp-dht^  was  fomie<l ;  nor  whether  they 
connected  «ith  the  tiiml  separation  of  Kugland  from  the  LVmtbml* 
and  the  final  disappesrance  of  the  great  pscbydcnns,  whieh 
•  Vol.  L  part  y  p.  151 
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Taliular  tiem  of  the  Pleistocenf  Deponittt  of  Norfolk,  the  Valley  of 
the  Thames^  and  the  South-eastern  Coaat^from  the  period  of  the 
Manunalian  Crufj  to  the  disappearance  of  the  Elephantine  and 
other  extinct  PacJiy derma. 


NOHTOLK. 


THAMES  AND  ITS 
TRIBUTARIES. 


SOUTH-EASTERN  COAST. 


Modem  or  Alluvial  Period. 
lfanlMsoftheTarc,vie*m«r7  I  Uustie*   of  Plnmitcul.  Din- 

in    SaxuD     tiiDn     (TmjIof).         ford,    OnTraciwl,    aad    eli«- 
If  onbei  of  the  Wtuh.  where  in  Kent  tad  Essex. 


Leww  uni  Pcrenu)'  Lcvcb, 
formed  «nt«c«di!nUji  to  (Kb 
Komao  litraaioa  (Mkntell). 
Bonciof  Mui,  neer,Cetwe*< 


Wftrpdiift  rrriouncr,  1946}. 
ThiD  and  thick  bed*  of  loun 
with  annular  Ainli,  beani  of 
chalk  rubble,  heaps  of  ao- 
fular  Ainti. 


Period  of  the  Warp-drift. 

Upper  brick -uutb  of  Brent/onl, 
wlihoul  foMiia  i\V.  K.Trim- 
mrr,  1813!.  Upper  brick- 
earth  of  llford,  Brith,  Ro- 
eherter  (Morha,  Trinuner). 


Elephant  bed  (Maotell},  Rnul 
(Aualcn}.  Anirular  flinl- 
drift  Murrhi*t:n;.  Cnrtacr- 
oui  and  sultr  rr-torroiu  drift 
i Martini.  Sangatte  drift 
(PrertwlchJ.  Thin  and  tklek 
betU  uf  loam  with  anvubv 
flinta,  beapft  of  cbalk  nilihle, 
hcapi  of  angular  Binta. 


Second  Terreatritl  or  Second  Elephantine  Period. 


I 


N«r  clay,  —  Marine  (Rcae). 
OajrtaotboTpe,  —  Prwhwater 
(Trimiocr}. 


I  Ancient  wide-tprraii  allUTia  of 
the  Thames  and  lU  tributa- 
lieH.  Remains  of  Elephanu, 
RbinncrrcM,  Ritipuputamiu, 
Camivora  ;  land  and  fresb- 
walcr  Shdlt  .  prbbla  of 
Uckej  (|uartjt-rt)ck  and  tif 
rranltK  fW.  K.  Trimmer, 
Morria,  Trimmer). 


Auciimt  beach  beneath  de< 
pbant  bed  atBrifFhtun.  Ma- 
rine ahells ;  rvmains  of  Elfr- 
pbant :  pebbles,  and  nninded 
blocks  of  pranitc,  porphjrry, 
•late,  and  pnlicoinic  bine- 
stone  (Mantell,  Murcbisonl. 


Period  of  Re-elevatioD. 


Valley  depoaitt  at  various 
bni^u  :  materials  uf  erratic 
Car^aries  re-arraogcd. 


(jrarel  of  Rochester, 
uf  chert,  eocene  pebblea, 
rounded  Ixmldcn  of  ferrugi- 
ixnu  sandsconfl.  The  ebert 
indieatea  transport  ootwan^ 
from  the  chalk  esrarpment. 

Gnvel  of  Hyde  Park.    Dartford 
gravel.      Pebbles  of  Lick' 

auartx-rock,     granite, 
inty  alati!. 


cliey 
ana 


Subanfrularfllntfcravelof  Hutt 
and  Dunct  atTuw  and  Inler- 
mediate  lercls. 


*Uppo  erratie  tertiarics.  sand 
aou  gntvel ,  with  erratic  blocks 
■nd  pebbles.  The  omall  de- 
trittu  rodad ;  only  the  largif 
bloei*  srratched. 

Lower  crratKr  tertisriea,  till,  or 
boulder  day  :  flnl  i^ipcarance 
of  DDrthcm  emtie  pebblei 
•Ad  boulders ;  nna//aetTitaB 
Bcratrhcd, 

Maiifte  bed.  Ronton. 


Period  of  Subsidence. 

St)«Kitcr*s  Hill  imivcl,  rolled 
and  snltongular  fUats ;  no 
organic  remaina^ 


SubanKiiUr  flint  grascl  t4 
Bants  and  Ooiaet  at  Ugh 
levda. 


Firat 


VnAwntcT  beds,  Rimton  and 
Mundcsley.  Pine  forvst  of 
Cromer  and  Mundcalcy, 
rooted  on  the  matnmalUa 
erasof  Crotner.  This  crag  is 
pcroapa  somewhat  more  re- 
cent than  that  uf  Bramerton, 
which  contains  remains  at 
the  Msstodnu. 


Yint  Elephantiiie  Period. 

RoceoA  tortiariea  and  chalk  of  these  two  dialrieU 
not  lubmer^  till  late  in  the  period  u1  the 
upper  erratics-  The  frsrtunr  siul  tlcnuda- 
tion  of  the  chalk  and  tcrtuirics  lu  prugrcas 
during  the  period  of  subincrireiiee  oon  re- 
cleratioa,  and  eompleted  before  the  period 
of  the  warp-drift. 


•  Hartne  shdla  are  not  «o  abundant  in  cither  upper  or  tower  erralies  in  Norfidk,  ts  in  l.anca- 
dure,  Cb«abirt,  and  North  and  South  Wales. 
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found  in  n«y  subsequent  deposit.  I  afrrw  witli  Mr.  Prwttwich*, 
that  littl«  more  can  be  affirmefl  of  them  nt  pre»ent.  than  ibftt  tliev 
were  violent,  transient,  and  suddenly  arrested.  To  this  1  »li&U  adJ 
proofs,  that  the  action  was  intennittent,  mid  that  while  gmt  iwialw 
of  water  came  off  the  land,  formint;  tht^e  nn^idar  depcMttU,  fifW 
action  continued,  causing  them  tu  Alternate  witli  more  than  one  ^ 
i)Osit  of  niamnialiaii  remains  and  rirer  shells^  iu  tbote  ^Mp  beda  of 
brick-earth  which  occur  near  the  outskirts  of  the  ancient  adanmD  of 
the  Thames,  at  Krith,  Ilford,  &c. 

At  page  29.'>  is  a  s^'noptic  table  of  the  dilTerent  deposiU  of  tkr 
pleistocene  lera  in  Norfolk,  the  valley  of  the  Thame*,  and  on  thm 
south-eastern  coast,  arraufjed  clironolopcally  according  to  tbeve  ^iew*. 
Plate  \in.  pxhihiiH  a  diagram -.section  illustrating  the  amount  of  dv- 
nudatioTi  of  the  Erratic  Tertiaries,  the  Eocene  Tcrtiarics,  llic  dMdk, 
and  the  subjaceul  rocks  of  the  area  of  the  Weald,  wliirh  1  powadgr 
to  have  taken  place  during  the  latter  part  of  the  |K'nod  of  pleixtocrDr 
submergence,  and  during  the  }>eriod  of  r^-eIeTation.  up  to  the  sta- 
tionary' period  which  preceded  the  operations  of  the  warp-drift. 


On  (Me  Oeulooical  amel  Glacial  Pu^nomkna  o/fAr  Coam 

o/DaVIS'  STIlAlTf/n'/lUfFIN*6  BaV  f-       By  F- C.  SUTBtaLAKU, 

M.D.,  Late  Surgetm  in  the  Arctic  Expeditiona. 

[Communicitetl  bj  I'rof.  A.  C.  ItunMjr,  P.G.S.] 

From  Cape  Faremtil  to  Cape  JthoU.—'Vht  Danish  vttkn  m 
GreeDland  have  pretty  accurately  laid  down  the  l'  Karadtf 

of  the  eastern  aiast  of  Davis*  Straits  from   (!a|»  -    ii.  aboal 

Ut.  60^,  to  Tape  Shackleton.  about  Ut.  74^  |.  Beyond  ihu  Uticadt 
and  down  the  we»it  side  of  Davis*  Straita,  Oir  coast  is  aimoat  mh 
known,  from  the  ditticulty  experienced  in  appntnching  the  Und  by 
the  Wlialiug  and  Discovery  Ships,  the  only  ships  liiat  ever  attmiil 
to  reach  it. 

(*omineiieing  at  Cape  Farewell  (Sketch  No.  1),  we  find  the  Cfr* 
atAlline  mcks^  (granite,  gneiss,  Stc.)  forming  a  niggixl  and  pmuAded 
coast,  iiiterMcled  by  fiorda  of  grv«t  length,   iu   wliicb  the  tidt  m 

*  Quart.  Jom.  GeftL  8oe.  vul.  vii.  n,  276. 
t  Tbe  author  bv  pm«nt«d  to  the  Society  t  wriw  of  origial^ 
to  in  the  manoir]  lUostTative  of  the  geolojinl  utd  gladal 


parts  o^  tba  coasts  described  to  the  paper.  Thr*r  urn  ocoo«iM«M  all 
chart  oa  whkfc  llift  g«olofir«l  ifulic*tirii»  are  l&id  down  s»  carvfuly  m  ih» 
obtvmthmi,  often  ncccMsrily  wMie  at  wim  Uiilaaov  tnm  f*--  '^ —  i 
Oikrr  kkftclti*  of  |K>rtMHm  iif  tha  coasts  of  West  Gretalaad,  < 
Dttofl,  dtc.  am  pubhihed  in  the  author*!  JooTBal  of  CsfL  V 
Cafe  York  swl  th«  eastora  coast  of  Smith't  Hanod  arv  Qli 
fai  CapL  IngtedeU's  '  Somner  Search  for  Sir  J.  Praaklla,'  IMS. 
t  $rv  Rmk't  G«oli«x  of  Wetf  Oreaalaul.  Itt&Z.  Traas.  Tt' 
i  Copucr,  ttu.  kML  aMi  athar  ores  hav«  hera  dlecttvcrr 
4t«ah,  sbmit  a  depw  iiAnh-«nst  nt  Cafw  famt*b ,  i 
laL  71*^.  frapbUf  ni  tolerabtr  puril)  ocrufv  Id 
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generally  very  rapid,  and  the  water  is  of  considerable  depth.  The 
coast  indeed  appears  aa  if  composed  of  a  cluster  of  islands  varying 
much  in  size  and  lying  in  front  of  the  great  glacial  plateau  consti- 
tuting the  continent  of  Greenland. 

Disco  Ishndy  Black  IIooA\  i^fr. — Proceeding;  northward  we  find 
Disco  Island,  on  the  70th  parallel  of  latitude,  to  hi*  chiefly  eompoAcd 
of  trap-rock*.  Viewing  this  island  from  a  distance  uf  ten  mileS}  it 
presents  a  succession  of  steps,  and  appears  to  Iw  nimle  up  of  a  numl>er 
of  truncated  cones,  planted  so  closely  together  that  the  hases  of  all 
meet ;  »oine  of  them,  at  the  level  of  the  sea,  boiindiug  long  and 
winding  valleys,  and  others  at  every  intermediate  elevation,  luitil 
the  top  itself'  is  reached  at  a  height  of  from  2UO0  to  6000  feet. 
At  its  southent  extremity  hypogcne  ntcks  (granite,  &c.)  occur,  from 
the  eea-Ievel  t()  an  elevation  of  about  100  feet,  and  passing  beneath 
the  trappean  formation.  In  South-east  or  Disco  Bay  several  clusters 
of  islands  are  obser>'cd,  all  of  which  appear  to  be  composed  of  the  same 
crystalline  rocks.  On  the  S.K.  and  N.R  shores  of  Disco  Island, 
the  N.  shore  of  the  Waigat  Strait,  Hare  Island,  the  S.  shore  *)f 
Omenak  Fiord,  Uperuivik  Naes  (North-east  Bay),  and  ui  tiie  neigh- 
bourhood of  the  Black  Hook,  on  the  72nd  parallel  of  latitude,  coal 
(lignite)  has  been  found  to  a  considerable  extent  and  of  rather  tole- 
rable quaUty.  The  specific  gravity  of  the  coal  is  1  -."IS  48,  and  the 
following  analysis  of  its  proximate  ingredients,  made  hy  Dr.  Fyfe, 
Professor  of  Chemistry,  King's  College.  Aberdeen,  upon  a  s|)ecimeik 
obtained  from  the  same  sfjurce  m  tiial  now  in  the  Museum  of  this 
Society,  enables  us  to  judge  of  its  value  and  purity  ; — 

VoUtile  matter    ^O'fi 

Coke,  consistiug  of 

Ash 9H4 

Fixed  carbon 39*.^6 

d9-4(» 


100-00 


ive  not  myself  visited  the  beds  of  this  mineral,  but  from  the 
recent  elaborate  reseaches  of  Dr.  H.  Kink,  the  enterprising  Danish 
traveller,  it  appears  that  sandstone  is  associated  with  this  coal. 

At  Cape  Cranstoune,  situate  on  the  north  side  of  North-east  Bay 
(Omenak  Fiord),  and  immediately  adjacent  to  the  above  two  locali- 
ties, the  trap-rocks  again  occur,  and  thence  extend  northward,  ap- 
parently in  one  unbroken  series,  aa  far  as  Pnnen,  in  Ut.  72*^'  20'. 
Northward  of  this  to  Cnpe  York,  lat.  "(i"^,  with  one  or  two  slight  ex- 
ceptions, in  lat.  73^  20'  and  lat.  74°,  the  numerous  islands  and  every 
part  of  the  coast  that  protrudes  from  beneath  the  glacier  are  composed 
of  gneiss  and  granite. 

Capes  York  and  AthoU,—ki  Cape  York,  bu.  76°  (Sketch  No,  2. 
I  fig.,  p.  .HO  I ),  and  on  to  Cape  Atholl,  thirty  to  forty  miles  further  north, 

*  See  Rink,  <yr  cti. 
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nlthou^li  dilTcriiig  in  uutliiie,  owing  td  t  he  glacial  acciuiMiUtiou,  fniva 
Di^co  Ulaud  and  other  well-known  parts  ot  the  n»0!«t  lit  ilu*  south- 
ward, the  rocks  can  bo  referred  with  certainty  to  tl»c  »ame  trnpytraa 
formation.  S}M>ciinen»  of  g:reeii8tone-poriihvr}'  wire  inkeu  fruoi  the 
cliflTs  At  Pctownky  near  Capo  AthoU. 

WoUtenholme  Smind  to  Cape  HatAerton .'~~SoTi\imiad  of  Cmpt 
Atholl  we  ttud,  in  the  entrance  of  WolKtenholme  Sound,  a  flat  ialaad 
(Saunders  Ihland),  which  from  it^  di«itint*l1y  ttratijird  appcaniier 
suggests  tlio  romniencement  uf  a  difl'trent  avixx's  of  rueV».  Xad 
eastward  of  t!ie  same  eape»  on  the  soiitli  sliore  of  this  Sotmd  (Sketcb 
No.  3,  a  and  h),  the  strata  are  seen  cropping  out  with  a  Oi(>  to  ibr 
south-wcftt.  This  xs  at  variance  witli  wltat  we  ohyetve  iu  8auiKl<n 
Island,  about  twelve  miles  N.N.W..  for  there  the  strata  arc  perteclj 
horizunlnl.  At  North  Omenak  (Sketch  Nu.  3,  J)  a  'lanirtntif^  or 
aUtv  quartzose  grit,  witli  a  dip  of  abuut  1 5^  to  M'.S.M'..  oecim  latere 
atratitied  witli  greenstone-purphyr^' ;  and  it  is  \cf\  probable 
Muunt  Dunda:>,  a  tabular  hill  with  a  talna  (Sketch  No.  U,  r),  is 
compo&ed  of  igneous  ruck.  At  the  top  of  WoUtcnhobnt  Sonndi  in 
the  &ame  bliifl'.  the  strata,  dipping  about  south-wmt,  vnr  iathMr 
inclination  from  \if  to  'J5*^or  3(r.  Iu  Granville  Bay  (Skttcli  No.  5), 
about  tweotv  miles  farther  north,  the  strata  are  at  our  phur  (at  • 
in  the  Sketch)  but  little  out  of  the  horizontal,  and  at  £  thr  dip  ik  aboat 
4f)°  to  the  norih-we«t,  and  at  r  we  have  strata  somewhat  curtr^l.  In 
the  eutnuice  of  Granville  Bay  sorral  ^MlaII  isUnds  ocrtir  (Skrtdi 
No.  :'>,  //),  uhich  an*  proluihlv  formed  of tra]v-rork.  In  Botttli  Souml, 
lat.  77*^.  near  Cape  Parry  (Sketch  No.  (>,  i/),  there  is  a  Tery  rruftrk- 
able  hell-.^hapt-d  rock  (Fitzclnience  Uoek),  uf  a  dark  colour  and 
in  nu  iNolntrd  form  to  a  height  of  probably  .'>(>0  or  (iOO  fret,  tm  if : 
out  o!  a  cdinparati^  ely  Icvt'l  ^pit  of  ground  :  this  hIm*  appears  Xn 
of  similar  rtK*k.  From  Cape  Pdrry  (tat.  77**  .V)  north -♦•astwartlhf 
In  Uardiii   Boy  (lat.  77^  -0').  in  thr  south  shorr  (»f  M  -      nil 

(Sketeh  No.  6*  r).  the  >trota  incline  n  little  to  the  S.W..  ti»y 

idaeea  they  are  Mmiewlmt  cur%ed.  Stdt  farther  to  the  north-ia>l  ibry 
lave  a  general  dip  %*f'M)'  to  S.W.,  auit  tlu-y  are  iuterstnted  by  irrrgular 
dark-coloured  dikr«  of  igneous  nnrks.  One  of  theftr  dikes  (Sketch 
Nu.  6.  ti)  ri»eB  iii  the  form  uf  a  rough  peak  above  tlie  uuthur  of  tlic 
strata.  Iu  the  eutranee  of  Bardiu  Bay.  tlic  ship,  drawing  tru  t« 
twehc  feet  of  water,  struck  upon  a  rock,  which  from  the  depth  of  tlir 
water  (fifty  to  sixty  fathoms)  within  a  couple  of  hundred  yards,  n«ay 
be  a  second  protrusion  of  the  same  dike  above  the  stratiHrd  rocks. 
Specimens  of  qiiartzosr  grit  were  obtained  from  thr  low  [Kimt  (Skrtdl 
No.  6,  </)  on  thr  north-ea^t  tiide  of  Bardin  Kay.  and  were  ukro  fm 
strata  iiudiniiig  W.S.W.  at  a  gent-ral  an|£le  of  l.'i^,  but  a  litttmirfrft. 
In  iheni  wv  rrcoguize  the  Mtme  Mind&tone  as  that  <»f  North  Ommai, 
about  iiixty  mdrs  to  tike  Mmthward.  A  stH-cinicn  of  i^yenitio  porphyry 
was  taken  from  the  shoulder  of  the  hill  in  the  »iriuitT  of  the  mt 
abovr-meiitioued  (Sketch  No.  G^  A).  In  other  part^  of  V^'halc  SooimI 
(in  Northumberland.  Herbert,  and  Miliir  UlamU)  thr  strata  arv  pry- 
frclK  horizontal ;  and  at  CajM-  SauniArrz  (Skrfeb  No.  7,  •■>,  un  (be 
coast,  but  ihirtv  niiUra  further  mirth,  the  samr  strata  can  W 


1 


1 
J 


d 


HUTBiEaLANO — ARCTIC  BKUIUNS. 


299 


I 
I 


traced  tVoiu  one  cliff  to  another  in  contbniinbk*  uiid  horizontal  lines 
over  many  niilea.  At  Cape  Alexander  (Sketch  No.  8),  the  eastern 
b<»uiidar\'  ot'thc  entrance  ol*  Sir  Thomas  Smith's  Sountl,  in  lat.  7H°  15', 
we  again  find  the  strata  somewhat  curved ;  btit  about  seven  miles 
farther  north  (a  few  miles  south  of  Cape  Ilalhertou),  they  arc  so 
regularly  and  horizontally  piled  one  on  another,  that  from  their  pecu- 
liar appearance  thev  have  received  the  name  of  the  Crystal  Palace 
Cliffs  (see  Sketch  No.  8).  A  small  island  (Sketch  No.  8.  a),  lying 
in  front  of  a  glacier  two  miles  southward  of  Cape  Alexander,  appears 
to  be  composed  of  a  dark  rough-grained  sandstone,  similar  to  that 
found  in  Wliale  Sound  (see  Sketch  No,  tJ,  ff).  The  blrnta  are  some- 
what indistinct  from  the  large  disintegrated  fragments  that  occupy 
the  surface ;  they  appear,  however,  to  incUue  to  the  westward  at  an 
angle  of  ten  or  tifleen  degrees. 

iresf  Coast  of  Bttjin/t  liny.  Smith*9  Sound. — The  west  shore 
of  Smith's  Sound,  from  Victoria  Dead,  beyond  the  79th  degree  of 
latitude,  to  Cape  Isabella  near  the  7Sth,  as  well  as  the  const  leading 
southwardly  to  Jones*  Sound,  is  so  inapproachable  from  the  drifting 
pack-ice  in  the  season  for  navigation,  tnat  1  fear  we  shall  not  soon 
have  specimens  of  the  rocks  by  which  the  character  of  so  large  a 
]>ortion  of  the  coast  can  be  determined  ;  and  it  is,  moreover,  every- 
where so  covered  by  the  glacier,  that  the  outlines  of  mere  protrusions 
of  the  land,  taken  at  a  distance  of  ten  to  twenty  miles,  scarcely  afford 
the  materials  for  correct  results.  From  ita  greater  height  in  many 
parts  than  the  adjacent,  opposite  shore,  and  also  from  its  rugged,  in 
some  cases  even  pinnacled,  contour,  thus  resembling  the  coast  at 
Cape  Farewell,  it  probably  consists  for  the  moat  part  of  crystalline 
rucks. 

Jones'  Sourtii,  am/  North  Devon. —  Similar  ni>pearance3  obtain  (with 
some  IocjU  exceptions)  along  the  north*  and  ttouth  shore  of  Junes' 
Sound,  the  Cobourg  and  neighbouring  islandst,  and  the  easlem  coast 
of  North  Devon. 

LfiHCfidiier  Sound  to  Cumhertnnd  Sound. — (_)n  the  opposite  shore 
of  Lancaster  Sound,  at  Cape  Walter  Bathurst,  the  crystalline  rocks 
are  again  recognixed,  and  from  this  point  they  (KTUpy  the  whole  const 
southward  to  Cumberland  Strait,  and  probably  considerably  beyontl 
it.  To  this,  however,  I  believe  there  is  one  exception  at  Ca[)e  Durban, 
on  the  67th  parallel,  where  coal  has  been  found  by  the  whalers  ; 
and  also  at  Kingaite,  two  degrees  to  the  south-west  of  Durban,  where, 
from  the  appearance  of  the  land  as  viewed  from  a  distance,  trap  inav 
be  said  to  occur  on  both  sides  of  that  inlet.  Graphite  is  found 
abuudant  and  pure  ia  several  islands  situate  on  the  6^th  parallel 
of  latitude  in  Cumberland  Straits  J,  on  the  west  side  of  Davis'  Straits. 

Silurian  District  of  the  Georgian  Islands,  i^e. — The  above-men- 
tioned extensive  development  of  crystalline  rocks  is  flauked  to  the 

*  See  Slutch  (No.  9)  of  the  coast  from  Cape  Clnrence  to  Pickthorne  Usy. 

t  See  Skeuh  No.  10. 

t  Cumberland  Struts  of  BoAin.  iti  original  discover  at  the  end  of  the  sixte^^nili 
rrnUiry  ;  llogutli  Sound  nf  Capt.  Penny,  who  rediscovered  it  in  1839;  and 
Northumberland  Inlet  of  Capt.  Warchani  in  18-11. 
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wfMtwartl  by  an  equiUly,  if  nut  iiiticb  morv.  cxtciiNivr  tract  of  Siliirii 
roi'ks,  the  limits  of  which  as  yet  we  have  Ix^ii  uiiahir  to  aicrrtaiD. 
The  chief,  indeed,  it  may  be  said,  the  uiity  iiavinble  chaoni^l  tbroojch 
which  (his  Silurian  district  has  yet  been  reached  is  Laocaatcr  Sooad : 
it  is  probabh',  however,  we  may  find  it  continuoua  to  the  WMtwmt 
with  the  American  neries  of  the  name  rocks.  Throiiffh  the  bboan 
of  i'rof.  Jameson  and  M.  Koiiig;,  thirty  years  a{(o*,  and  of  BAr.  Saltv 
only  very  rocentlyf,  some  of  the  numerous  Sihirian  fowfls  ii^wJim 


to  North  Somerset,  North  Devon,  and  the  North  Gvorgiui 
Imve  been  described  from  the  fra^nentary  speciment  hmnght 
by  tiie  ships  engaged  in  the  discover}'  of  these  places  during  the  iMt 
thirty  years  J, 

ih-i/t  Deponia, — On  Cornwallis  and  Beechcy  laUnds  in  Barrow 
Straits,  west  of  Lancaster  Sound,  depo'sits  contninin«;  r\t«ting  mtviic 
sea-slu'lls,  occur  at  ever)-  elevation  up  to  nearly  HHMI  ffrt, — ibr 
greatest  height  attained  by  any  part  of  that  district.  On  the  unduU* 
ting  slopes  and  along  the  raise<l  bearhrs  of  this  Silurian  district  of  thr 
North  (leorginn  Inlands.  &c.y  occur  travelled  materials,  »ueh  •*  frag- 
ments of  anthracite,  greenstone,  tjuartx,  serpentine,  gurtss,  ami 
gnutite,  but  all  of  such  small  size,  tliat  their  mode  of  couveyanrr  lo 
their  present  position  is  dearly  referable  to  tbr  action  of  covvftrr 
(previous  to  the  elevation  of  (lie  laud),  such  as  at  the  prfonrt  6af 
occupies  the  comparatircly  shallow  seaa  in  the  inleCa  and  chMmrit  of 
that  district. 

On  the  Greeulaml  side  of  Davia'  Strait,  on  the  contrarr*  wr  find 
immense  travclK'd  IxiuKlers  of  gneiss  and  granite  resting  on  Out 
islands  and  (he  eoa«t,  which  have  been  brought  (tirre  at  fuinwi 
jicriods  by  flouting  icebergs,  previous  to  the  ele\atiou  of  th«  MMl 
atxive  the  sea-line.  The  probable  causes  of  these  differeMt*  of  i>^ 
action  on  these  two  op|K)8ite  coasta  are  exjilaiued  iik  tbr  sidMcqaaBl 
observations. 

It  may  be  noticed  also,  that,  from  the  observatioiks  of  Dr.  Pln^ 
and  Capt.  Gniah,  the  west  eosst  of  (trrenland  prramts  vvidtawof 
its  now  undergoing  the  process  of  gr^iuil  subniention. 

iilariaf  rrmtfifioM. — At  Cape  Farewell  the  fionls  run  so  (ar  into 
the  interior,  that  none  of  the  icebergs  escaping  into  thrm  fram  Um* 
grmt  inland  glacier  ever  reach  Davis*  Straits,  and  if  the  narigaloc 
meets  witl)  iceWrp  in  the  neighbourhood  of  (his  promootoryt  thtj 
must  have  dnAe<l  to  it  from  other  MUiroes.  As  we  advance  noitk- 
ward  along  the  coast  nf  Wntt  (trernland,  and  thuii  diminiah  (1m 
annufU  mean  temperature  both  of  the  itea  and  of  the  atma«phc««v  V9 
fin<l  the  glaricr  approach(*s  nearer  and  nearer  the  ctHut-liiM',  until  is 
Melville  Bay,  lal.  75",  it  prescMita  to  the  >ea  one  coutmu«>us  wall  of 
ice,  unbroken  by  laiul.  fur  a  space  of  probably  seventy  ur  ei^ty  rnika. 


•  Appsadti  to  CapL  Panny's  Vojam. 
t  Afpfli^t  10  SatSierlaiid'i  JouraJctfCapt.  Peoar^i  Vof^c,  ISftt.  t  voAa. 

8«e  lUo  Mr.  Salirr*!  Piper.  Mt^a.  p.  51S. 

*  Tht  Rev   Mr.  Lonftviuir.  (/  Alajilwa,  ImumI  auncnHH  nirctwiaai  of 
mmom  aifn  fon^fc  in  thp  balUat  nf  the  **  Prtlice  \lhrrt,"  a  *km  ncMt^ 
nvn  Bslty  Dsy,  Prinfr  Ref«nt*»  Inlrt.  on  ihr  raiirnt  »h<irr  t/Snnh 
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To  the  southward  of  Melville  Bay, 
there  are  numerous  outlets  for  the  ice 
in  the  coast,  niid  they  vary  m  breadth 
from  two  or  three  up  to  fifteen  or  twenty 
mile^.  To  have  a  correct  idea  of  the 
glacier  accumulation  in  Greenland,  we 
must  imagine  a  continent  of  ice  flanked 
on  its  staward  side  by  a  number  of 
islands,  and  in  every  other  directiou 
lost  to  vision  in  one  ooutinuoufl  and 
boundless  plain.  Through  the  spaces 
between  these  apparent  inlands,  the 
enormous  glacial  accumulations  slowly 
seek  their  passage  to  the  sea  (see  fig.), 
and  send  off  an  auuual  tribute  of  ice- 
bergs to  encumber,  to  cool,  and  to  di- 
lute the  waters  of  the  adjoiuing  ocean. 
The  average  height  or  depth  of  the 
ice  at  its  free  edge  in  these  intorrals, 
or  valleys,  between  the  projecting  points 
of  coast  is  1200  or  1500  feet,  of  which 
about  one-eighth,  or  1.0O  feet,  will  be 
above  water.  In  some  of  the  valleys, 
however,  the  depth  is  upwards  of  2-l(K) 
feet.  This  may  he  considered  to  be 
satisfactorily  ascertained,  for  the  Esqui- 
maux around  South-east  Bay,  lat.  68°, 
while  pursuing  halibut-fishmg  during 
the  winter  months,  require  lines  of 
three  hundred  fathoms  to  reach  tlie 
Imttom  at  the  foot  of  the  glacier  near 
Claushaven.  In  South-east  (Disco) 
Bay,  and  also  in  North-east  Bay  (Ume- 
nak  Fiord),  we  meet  with  the  icebergs 
that  draw  the  greatest  depth  of  water, 
but  those  of  the  greatest  cubic  con- 
tents occur  in  Melville  Bay  and  m 
several  smaller  hays  to  the  southward 
of  it.  At  Cape  York,  lat,  70'^,  although 
the  glacier  there  is  the  northward  con- 
tinuation of  the  glacier  in  Melville  Bay, 
its  protrusiouB  into  the  sea  (Sketch 
No.  2,  o,  see  fig.)  never  exceed  50  to 
60  i'eet  above  the  sea-level ;  and  in 
some  places  it  does  not  enter  the  sea 
in  a  continuous  mass,  hut  having  de- 
scended over  the  hrow  of  the  cliff,  it 
breaks  off  and  slips  down  into  the  Kca 
over  (he  rocks,  scratching  ami  scoring 
them  in  a  very  marked  manner.     This 
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is  wry  well  »een  in  the  loiralitieii  reprefteiited  in  Uir  ftccomiiuijiDg 
figure  At  ii  and  c  (fon'^ing  pAg^)>  where  the  free  edge  of  toe  ier  ■ 
upward*)  of  20  feet  thick,  and  at  least  1(H)  fret  abore  the  aw  l»id ; 
the  inclination  of  the  abraded  part  of  the  coast  being  about  43^.  But 
it  is  much  better  seen  on  the  we^t  side  of  Baffin's  BaT,  at  Capr  Kiti- 
roy,  on  the  south  side  of  Jones'  Sound,  ajid  at  Cape  Mowen,  Pond's 
Buy.  where  the  free  edge  of  the  ice  is  at  least  .*>()  frrt  thick,  and 
about  2()()  feet  above  the  i^eA-level.  Although  many  huudrvd  tnklcs 
of  coast  intersected  by  glnricrs  were  examined  in  the  latr  Tm*«g*  ti 
the  "  Isabel/*  under  the  command  of  Cant.  Ingletield,  K.N.,  tbnv 
cited  localities  were  the  only  plaivii.  with  one  or  two  very  tHfiag 
exce|)tiuns,  where  this  interesting  phienomeuon  of  jionerfid  abn<liiig 
action  whs  obMiTved.  I  believe  it  can  be  so  far  accouuled  (ot  bv  titv 
flteepncHs  of  the  inclination,  but  chiefly  by  the  grrftter  frialiiUty 
(diminished  plasticity)  of  the  ice  from  the  diminbbea  tempfnUtire. 

One  cannot  easily  detennine  why  the  icebergs  tluU  come  from  tlw 
glaciers  at,  and  to  the  northward  of,  Ca|>e  York  and  on  tbcvMt  lidt 
of  Davis'  Straits,  are  of  less  dimeiuions  gcncrtlly  than  elarwhcre. 
At  Cape  York,  where  we  have  a  new  formation  of  rocks  (trappom) 
commencing,  and  further  northward  in  the  same  coast,  it  ix  prohablv 
owing  to  the  comjrtirative  shallowness  of  the  valleys  and  to  a  dimi- 
nished supply  of  snow  from  the  greater  intirusity  of  the  cold.  On 
the  west  coast,  from  Victoria  Head  to  Jones*  Sound,  although  the 
land  has  almost  a  perfi^t  icy  casing,  the  irel>erg«  that  are  >rut  off 
are  by  no  meant)  large,  ami  this,  as  in  the  other  caM',  may  .trisr  from 
the  decrease  of  evaporation  with  the  drcrea»*  nf  tentiK>raturr.  Again, 
from  Jones'  Sound  southward,  thrre  cannot  1h-  sucii  exlensirr  acco- 
muUtious  of  ice  as  on  tin-  oiiposiie  and  more  northern  shore  of  Gfrim- 
land,  nlthinigh  the  rocks  ni  t>olh  canes  are  of  the  same  cliarvctcr 
geuerollv,  for  the  n'oson,  I  believe,  that  the  va|>our-bciinng  vtmtuin 
of  air  coming  from  the  southward,  over  an  exteusive  tract  of  land,  oon- 
trihutes  but  scttulily  to  the  growth  of  the  glacier  on  the  former  aa 
oompured  with  the  latter,  which  is  liberally  supplied  by  the  vapour- 
charged  Lurrt-nis  going  northerly  from  the  North  AiUutic  and 
Davis'  Straits.  But  it  is  still  more  difficidt  loaocuunt  for  the  eutirr 
Absence  of  glaciers  ou  the  Si/uhan  rvck9  westward  of  Ijnnatcr 
Sound.  Why  the  snow  and  rain  falling  on  the  Und  aroand  Bvnm 
Straits  and  iti  tributarv*  inlets  and  bavs  should  all  escape  into  thp  tn 
in  ninnini?  Mrrams  of  water  every  yr«r  during  the  two  shoft  —*nf<l» 
and  a  half  of  June,  July,  and  August,  while  that  falling  on  UieooartB 
of  Davis*  Straits  makes  its  esoapi*  as  hanl,  but  yicUlBg  io«.  ftllvr  a 
la|isr  of  mnnv  agea,  is  a  ipicaliou  worthy  the  attcotioa  of  tbt  stiMlcBl 
of  l)hvMi*al  pnn*nnmena. 

The  annual  me&n  tcmperattin'  in  the  cm*kN  atid  inlets  of  BofTPV 
Stnuts  is  Mn-eral  degrees  lower  than  tlut  m  corrmpomling  latttads 
on  the  shores  of  Davis*  Straits  ,  and  even  at  Wolrtenbolnt 
orarlv  two  degrees  higher  latitmle,  the  annual  mean 
ia  nrftrly  three  degrees  higher  thaji  at  MelvUle  NIaiid. 
howrver,  will  not  thnm  light  ufKiu  our  ditKcultv.  The  rmugrs  of 
tnn|>rniturr  wUI  prubablv  prove  more  useful.     A  few  il«gr*fa  above 
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the  freering-point  of  watpr  would  settle  the  qaestion.  We  know  that 
the  sea  exerts  a  wonderful  iuftuence  in  reuaering  the  climate  tempe- 
rate, as  well  as  in  reducing  the  ranges  of  temperature.  Upou  this 
theory,  w>  elearly  illustrated  in  Sir  Chnrles  Lvell's  *  Principles  of 
Geology*,'  the  summer  in  the  neighbourhood  of  Barrow  Straits  ought 
to  be  hotter  than  in  Davis'  Straits.  And  such  we  tind  it,  as  far  a.s 
our  limited  obser%'ation9  can  be  made  available.  The  month  of 
July  1851,  at  Coniwallis  Island,  was  found  to  be  three  d^rees 
warmer  than  tlie  same  month  of  the  preceding  year  in  a  correspond- 
ing latitude  on  the  east  side  of  Davis'  Straits.  This  difference  is 
certainly  small,  but  still  it  is  on  the  favourable  side ;  and  when  we 
associate  with  it  the  different  structure  of  the  rocks  and  also  the 
diminished  supply  of  vapour  during  the  winter  mouths,  we  have  a 
faint  approximation  to  the  true  cause  why  the  glacier  prepon- 
derates so  largely  in  one  direction,  while  it  is  entirely  absent  in 
another.  The  fact  too  that  large  sections  of  the  coast -ice,  before 
it  was  generally  iletached  from  the  laud,  became  dissolved  by  the 
streams  discharfjing  the  melting  snows  of  the  North  Georgian  Islands 
into  the  sea,  may  be  taken  as  an  adihtional  proof  that  the  summer 
heat  was  positively  liigher  than  was  uecessary  for  the  conversion  of 
snow  into  water. 

Glaciers. — The  travels  of  Prof.  J.  Forbes  and  of  Agassiz  in  the 
Alps  have  so  fully  established  the  true  theorj'  of  the  descent  of  gla- 
ciers, which  is  applicable  also  to  Greenland,  as  to  render  any  remarks 
on  this  lumd  almost  unnecessary.  The  iutroductiou  of  extraneous 
matter  into  the  substauce  of  the  ice  to  be  borue  along  must  be  the 
same  in  every  country  (fig.  p.  ."^01,  a  ik  b  (Sketch  No.  2),  and  Sketch 
No.  7,  b).  And  so  also  must  be  the  deposition  of  moraines  at  the 
angles  where  tlie  glacier  begins  to  protrude  beyond  the  land,  whether 
(hey  occur  at  the  sea-level,  or  at  rapid  turnings  at  higher  elevations. 
l*his  deposition  arises  from  the  dissolution  of  a  portion  of  the  ice 
rich  in  earthy  matter  consiMpient  upon  increased  freedom  of  expo- 
sure to  the  action  of  the  sun,  nnd  aUu  from  mechanical  displacement 
of  the  rocky  matter  by  the  advancing  mass  of  the  glacier.  This  was 
remarkably  well  seen  at  the  north  side  of  the  Petowak  glacier,  near 
Cape  Atholl,  both  at  the  sca-level  and  at  an  angle  two  miles  further 
up  the  side  of  the  glacier. 

The  concentric  and  wa\7  appearance  of  the  glacier-surface  so  often 
noticed  in  the  Alps,  is  remarkably  well  seen  in  the  vicinity  of  Cape 
Saumarez  (Sketch  No.  7,  h)  and  of  Cape  Alexander  (Sketch 
No.  8,  b\  and  also  in  Bardin  Bay  (Sketch  No.  6,  r-). 

Both  Prof.  Forbes  and  .\gasHix  agree  in  attributing  the  roughness 
and  irregularity  of  the  surface  of  the  glacier  to  the  iucquahties  of 
the  bottom  over  which  it  has  to  pass,  more  especially  in  cases  where 
the  action  of  the  sun  has  not  been  distributed  irregularly  by  means 
of  accumulations  of  extraneous  matter.  This  is  frequently  exempli- 
fied in  the  Arctic  regions ;  aud,  as  in  the  Alps,  large  crevasses  are 

*  Prindplei  of  Geolo^,  Serenth  Edition,  chap.  vi. 


3(M 


PaOCRRDIMflS  OP  THK  GEOLOGICAL  MICHCTT.      ( 


the  result  wh«*ii  n  protnuling  nius  is  slipping  ini)»orctfpUblj  over  ■ 
couvex  or  Icdpnl  aurfacf  •. 

Although  iht-re  cortaiiily  U  a  relation  botvecu  the  upp«r  and  lower 
Hurfnces  of  a  plojitic  glnoiur,  weii  vfhvu  it  lu&y  be  upn-arda  of  2000 
foct  \u  thirknrsfl,  still  I  must  couR*s»i  that  iu  uiy  upiuiou  we cmn  Maitcl^ 
atlrihiUc  the  rc^ilnrlv  piimaoled  appeamnoe  of  numy  a  Wkc  ^^^t^n^ 
and  uiagiiifiitnit  glacier  to  this  cntisp.  Soim  fijacim  and  iottiwy^ 
again,  arc  sn  Hat  and  smooth  ou  the  upper  surfaro,  that  ooe  can 
bardlr  concoive  a  rocky  Itottom  beneath  a  glacior  to  be  eqaaDr 
amooth.  On  tlic  north  m<1c  of  Cape  ('lareuce,  iu  lh<*  north  iborc 
of  Joiu*s*  Sound,  during  the  late  voyage  of  the  *'  Itiabcl,*'  I  oharrmi 
that  one  portion  of  the  surface  of  a  Hat  but  extencirr  glacirr,  ihat 
protruded  several  mileti  uito  Glacier  Strait,  waa  excei*dingly  smootii. 
while  nnother  |K)rtion  of  it  was  ho  rough  and  piniiArU*d  tliat  to  walk 
over  it  would  have  been  impossible.  Thiii  nnighue««  mu«t  be  attri- 
buted to  some  peculiar  atmospheric  cause,  or  to  the  diflrrrnc*  of 
tem|M*rRture  lietween  the  surfaci*  and  the  interior  of  the  glarirr. 

Kight  feet  is  tlie  depth  to  which  a  unuiniuni  trnipenilure  of  —46*, 
a  monthly  mean  of  —  ;M)\  or  an  luuiunl  mean  trmiH-ratuiv  of  +2''&" 
extended  the  freezing-[>oirit  of  water  thmugh  tH'uhwalrr  icv  on  a 
lake  of  two  fathoms'  depth  (Kate  Auntiu'tf  l^ke)  in  lat,  71'  -10'  aal 
long.  UA°  Ml'.  If  we  ran  presume  the  heat-couductiug  power  of  iee 
funned  oil  the  durtace  of  water,  and  of  glacier-ire.  to  U>  the  anai^ 
then  the  temperature  of  the  interior  of  the  glacier  Mow  tbe  aboffV 
depth,  with  the  same  minimum  or  mean  auuual  degree  of  eoU, 
wutild  be  about  -^3'^''\  The  surfare  expti»ed  tu  any  alteraatiao  of 
heat  and  cold,  from  the  freeziiig-jioint  to  —15^  ur  many  defcnca 
lower,  wouhl  nei*e!Uianly  become  cHmlorteil  and  disturt^ed  byeoDCnie- 
lion  and  exiMiuaion,  even  suiiiMiwiiig  its  baor  or  supporting  part 
Btauding  stiil.  t)f  this  we  had  vmexceptionable  proofs  in  Um  o 
tion  of  the  surface  of  the  ice  on  the  lake  already  noticed.  Bat  wIicb 
we  take  intoaccoimt  that  the  whole  bulk  of  tl>e  glacier,  exctpl  afrw 
feet  of  its  upper  surface,  retains  its  pUsticity  aiul  couluines  iia  ^ 
ward  motion,  it  need  not  Ik  wondered  that  the  latter,  bani  ai 
amoimes  a  broken-np  appcaran(*<\  This  riew.  bowwr,  doaa  Bsl 
fultv  satisfy  us,  not  being  universally  applicable. 

Following  the  example  of  Mr.  (/hristir.  one  of  tbc  SrcTeCarM*  af 
the  Uoyal  S^rcicly  t,  diunng  a  winter  in  Harniw  Straits,  I  nerlbroed 
a  numl»er  of  experiments  by  submitting  water  in  a  simng  irvm  hnttlr 
t<i  various  temp«Tnture«,  from  •+  3'J    to  —  J  A*'.      W  \  -^ 

(ure  to  which  tlie  Ixtttlc  coutainxng  the  water  wa.-*  'lol 

descend  more  than  eight  or  ten  degrees  below  the  frveung  pottit,  Usr 


•  Tittt  is  very  weD  soea  ia  the  glaetar  «f  Pctowak,  aa4  iIm  ka  a 
Cape  ntno^.  oa  Uw  aooih  sbors  of  Umm*  Bwd.    T\ 
frequently  AUcd  op  witli  mud,  Ac.  bfouHtt  d«wa  fef 
ttvm  tb«  land  o«  Wther  atitF,  and  ibra  UieT  btcoBi  froMa.  Ihas 
*f*aU>  11  -><1  ptfliBiM  fenataf  ipart  «f  IM  M 

Wny  ■  •  laaia  MaiMsmhrd 
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column  of  ice,  ascending  through  the  nriHcr  or  "  fiize  holc,*^  and 
always  amounting  to  about  oiic-tcnth  of  the  whole  mass  of  water 
uwd,  retained  it^  cohesive  property  so  perfectly,  that  without  being 
broken,  and  although  only  nalt  an  inch  in  diameter,  the  whole  appa- 
ratus weighing  four  to  five  [wunds  could  he  raised  by  its  means,  and 
aonietimes  even  inverted.  But  at  lower  temperatures  the  ascending 
column  escaped  with  a  slight  crepitatmg  sound,  and  frequently  with 
explosive  reports,  accompanied  each  by  a  sudden  propulsion  of  a 
portion  of  it  to  a  distance  of  several  feet ;  it  was  so  friable  too  that 
It  separated  into  discs  of  half  or  a  qiuirtrr  of  an  inch  in  thickness, 
and  sometimes  crumbled  to  fragments  between  the  fingers.  The  im- 
portant points,  relative  to  the  plasticity  of  ice,  contested  some  years 
ago  by  Prof.  J.  Forbes  and  Air.  Hopkins  come  within  this  field  of 
research  ;  they  are  well  known,  and  need  not  be  recounted  here. 

Irifberffs. — From  what  has  Im'cu  observed  in  tlie  Alps,  it  may  he 
considered  a  siettled  question  that  the  downward  motion  of  the  glaciers 
is  constant  and  comjiarativelv  unaffected  by  low  temperatures  ap- 
plied to  the  surface,  especially  when  the  depth  of  the  solid  ice 
amounts  to  several  hundred  feet.  In  the  Alps,  and  even  within  the 
tropics,  they  tmvel  great  distances  from  the  suow-clad  lieighti»,  until 
graflually  they  frequently  descend  into  the  regions  haliitable  by  man, 
where  they  undergo  dissolution  by  the  increase  of  temperature.  In 
Greenland,  after  descending  into  the  sea  through  the  valleys,  they 
retain  their  hold  of  the  land  *,  until  the  buoyant  property  of  water 
upon  ice  comes  into  operation,  and  then  they  give  birth  to  icebergs, 
sometimes  of  enormous  dimensions  '\.  The  constant  rise  and  fall  of 
the  tide  exerts  great  power  in  detaching  these  floating  ice-islands. 
hy  it,  a  hinge-like  action  is  set  up  as  soon  as  the  edge  of  the  glacier 
comes  within  its  inHuence,  and  is  carried  on,  although  the  surface  of 
the  sea  for  many  leagues  around  is  covere*!  with  one  continuous 
sheet  of  ice.  Alter  summer  has  set  in  and  somewhat  advanced,  the 
surface-ice  eitlier  drifts  away  or  dissolves,  and  then  we  have  winds 
prevailing  in  a  direction  contrary  to  what  they  had  been  during  the 
cold  season  of  the  year ;  and  the  result  of  this  is  a  great  intlux  of 
watiT  into  Davis*  Straits,  which  causes  tides  unusually  high  for 
other  seasons  of  the  year,  and  which  in  their  turn  set  at  liberty  whole 
fields  of  icebergs,  then  to  commence  their  slow  southward  course. 
In  August  1H50  the  number  set  free  iu  a  deep  tiord  near  Omenak, 
North'Cast  Bay,  so  occupied  the  nangable  passage  out  of  the  harbour 
at  that  settlement,  that  tbe  Danish  ship  which  had  but  a  few  weeks 
previously  entered  the  harbour  waa  in  great  danger  of  being  de- 
tained for  the  winter.  In  the  same  month  in  1852,  the  whole  of 
the  coast  southward  from  Melville  Bay,  extending  over  a  space  of 
ISO  miles  in  length  and  probably  liJ  to  15  miles  in  breadth,  was 
rendered  perfectly  unnavigable  by  any  means  whatever.  When  we 
sailed  along  that  portion  of  the  coast  about  the  middle  of  August  in 


*  Some  of  tlicse  glaciem  of  Northern  Greenland  posh  forward  into  the 
the  extent  of  from  one  to  three  miles. 

t  Por  the  description  of  an  immense  iceberg.  200  feel  high  above  the  u 
two  miles  in  length,  see  SutherUnd's  Journal,  vol.  i.  pp.  61,  C2. 
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thi'  seiumn  of  18j2.  we  were  nstoundcd  l>v  the  roiustant 

(tound!)  tliat  iRsue<l  from  whoK*  iieldB  of  Hoatmg  icrbergy,  oOeii  bunu 


boomui^ 


ing  mill  tiiriiiii^  over.  To  ine  tlie  cliAiiuie  apiK^Ariii  to  be  remark* 
tible,  i'm  \  N|H*nt  the  iiioiiths  of  June  auu  Julj'  of  IK^O  in  compttD^ 
witli  »  whole  Heet  of  whiilcrM  there,  sailing  ufcly  in  (he  vtry  pUoe 
whieh  now  we  eoultl  no  mure  enU-r  with  uur  ship,  tluui  uavi^te  h«T 
through  the  city  of  L<Jiidou  \ia\f  Mibnierged  iu  the  a<?a,  and  all  tkr 
houses  tuuihUng  shout  and  butting  eaeh  other  %a  in  au  eartbquaJte. 
At  C'ajie  York,  one  could  count  nearly  two  hundre^l  iceberg*  in  • 
ttfinicircle  of  twelve  luilefl*  all  of  which  apiKiired  10  havr  bean  qvir 
recently  detached  from  the  gUcier  \  and  in  the  U|ti»er  part  of  Wo!i<w 
holme  Sound,  the  ieel>erg8,  that  bad  come  off  trom  the  tbrr«  nra- 
tnnling  points  of  the  glacier  entering  it,  werr  m)  elcwvly  plantetl  to- 
gether, that  it  wati  not  without  some  difficnlty  and  even  dangrr  wv 
aiUaueed  anintig  them  although  oideil  by  steam. 

Action  of  tjinhm  on  the  tfa-fiottom. — The  effect  of  bodiMof  lodl 
dimensions  on  the  ro<-k9  and  mod  at  the  bottom  must  be  aa  rxtcfunvc 
Rsit  i»  important.  While  pacing  up  the  Straita  early  in  Uie 
one  rarely  Ki-e.<f  flea-weed  floating  in  ttie  water,  but  at  a  ])cnod 
what  later,  af^or  these  natural  reapers  have  sallied  out  to  mow  Jovn 
their  cn>pit.  we  meet  with  whole  rafts  of  the  produrr  ai  the  vob- 
marine  lorests  of  tbcM.'  regions  floating  down  the  Strajta.  Tht 
stems  uf  Laminaria  art-  of^eu  fuimd  abraded,  ami  their  roots  coMaiB 
sbells  and  other  iiiiimals,  sume  uf  which  ap|>ear  to  have  partie>fiMt«4 
in  the  riolent  nrlion  that  hKernted  the  plants  thrv  •  >»• 

teetion.      In  t'very  part  uf  Davis'  Straits,  from  Cain'  1  li 

Sound,  on  either  .tide  or  niid-ehannel.  from  two  to  Iwu  I  'i> 

tlinmit,  wherever  the  drrdgi*  lm«  reache*!  the  bottom,  iIm  il* 

liave  been  found  to  exist,  in  spite  of  iceberg^Mttou  in  it*  moat  uOam* 
fonn  o|K>n  their  rocky  or  muddy  babit«ta.  Aacidiana  and  CiirhipMlik 
ami  many  otlier  uiiiniaU  which  ntiach  themselves  I0  the  rocks  at  nm* 
ciderable  depths,  are  ot\en  found.  The  £chinodcnnA.  which  «r 
know  are  too  slow  iu  their  motions  to  escape  ibager.  wmwna  in  Umht 
seas.  A  species  of  Sea- rrchiu  {ErkinuM  m^yUthu)  and  brittle  8lar« 
have  been  taken  up  from  depths  varying  from  uinety  to  two  hmidnd 
fathoms  in  Melville  lUy,  and  from  various  other  depths  in  all  paiti 
of  the  Straits.  Shells  also  occur,  but  they  are  somethiMt  Kmnd 
broken*  as  some  of  the  species  uf  .l/yn,  Smticmr^  CWirfHni^  Ptvimi, 
utdmanycihtm^  taken  fromdeptlisof  M'vento  one  hiiiidn il  filhwi. 
will  show*.  Except  from  the  evidence  afforded  by  plttnta  tad 
animals  at  the  bottom,  we  Imve  no  means  whatever  to  aaorrtaia  tlw 
cfftrt  pmilueefl  by  ieelwrgs  u|H)n  the  rocks.  Daubcksi  vbco  thej 
contain  earthy  and  stony  matter  they  mu<t  scra*ch  and  groove  the 
roekiK  "as  the  diamond  cuta  the  glaaa."  and  when  they  are 
along  a  nmddv  bottom,  they  oantkot  fail  to  raise  inorminn  1 
deep  drpri'Msiuiu  in  itt  othrrwiie  smooth  surface.  But  it  ndl  br  well 
to  l»t*ar  ni  mind,  that  when  an  iceberg  touches  the  rrnund,  if  thai 
ground  be  hart)  and  misting,  it  must  come  to  a  stand;  and  the  pf^ 

*  For  an  aecoani  ot  ibc  Psaiia  of  tb«u  seas.  ««  AyyisJIi,  ^  ed.  mL  i 
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pelling  power  coutinuiug,  a  slight  leaning  over  in  the  water,  or  vield- 
iiig  motion  of  the  whole  mnss,  inny  compensate  rendily  for  being  bo 
snddenly  arrested.  If,  however,  the  ground  be  soft,  so  as  not  to 
arrest  the  motion  of  the  iceberg  at  once,  a  moraine  will  be  the  result ; 
but  the  moraine  thus  raised  will  tend  to  bring  it  to  a  stand.  We 
can  more  readily  conceive  this  from  the  fact  that  the  power  which 
iinpela  iceberga  is  applied  to  about  the  upper  third  or  fourth  port  of 
their  whole  bulk. 

Another  mode  of  action  is  sometimes  eihibited  by  the  iceberg, 
bv  which  its  triturating  and  ploughing  force  is  locally  brought  into 
play  with  immense  effect.  Icebergs  resting  on  the  bottom,  and 
situated  at  the  edge  of  the  fixed  surface-ice  (that  which  is  attached 
to  the  Und)>  when  pressed  upon  by  loose  aud  drifting  Hoes  of  large 
size,  are  frequently  subjected  to  a  rotatory  motion,  extending  some- 
times to  three-fourths  of  n  circle,  or  even  a  complete  revolution. 

Tlie  conveying  power  of  icebergs  is  so  well  known  to  geologists, 
that  I  need  make  but  few  remarks  on  this  subject.  As  a  general 
rule,  the  source  of  all  the  foreign  matter  they  contain  is  the  land 
on  both  sides  of  the  glacier.  It  may,  however,  be  received  from 
other  sources.  I  hare  often  thought  that  the  fragments  of  a  huge 
iceberg,  acquiring  a  state  of  quiescence  after  separating  into  several 
mosses  in  one  of  its  fearfully  grand  revolutions,  had  turned  up  mud 
and  other  earthy  matter  from  the  bottom.  This,  however,  is  doubtful ; 
for  we  can  hardly  conceive  it  possible  that  anything  extraneous  can 
adliere  to  hard  and  brittle  ice  passing  rapidly  through  the  water 
during  the  iceberg's  revolution.  Icebergs  are  sometimes  floated  so 
close  along  a  bold  and  overhangine  rocky  coast,  as  to  touch  tlie  per- 
pendicular cliffs  and  to  reinove  dismtegrating  fragments  of  the  rock. 
Another,  and  probably  the  most  common  of  these  unuxuai  modes,  ia 
from  coast  ice,  which,  impelled  by  the  winds  and  tides,  is  often 
piled  up  with  its  load  of  rounded  pebbles,  sand,  aud  mud  against  the 
sides  of  icebergs.  The  foreign  fiubstanees  thus  cast  upon  the  surface 
of  an  iceberg  must  necessarily  be  precipitated  to  the  bottom  at  the 
first  revolution  it  undergoes. 

Tlie  quantity  of  rocky  matter  wliich  ice  is  capable  of  floating  away 
can  be  estimated  from  the  specific  gravity  of  both  substances.  Taking 
2*5  as  the  densitv  uf  granite  and  '<J'J  as  that  of  ice,  an  iceberg  half  a 
mile  in  breadth,  a  mile  in  length,  and  200  feet  higli  above  the  water 
(dimensions,  we  may  obsen'e,  by  no  means  out  of  the  average)  will 
convey  a  load  of  one  hundred  and  forty  milUons  tons  weight.  Some 
of  the  icebergs  seen  in  Davis'  Straits  are  so  charged  and  impregnated 
with  earthy  matter,  that  by  inexperienced  persons  at  a  distance  they 
may  be  mistaken  for  masse*i  of  solid  earth.  And  we  often  observe  large 
boulders,  of  perhaps  one  hundred  tons  each,  lying  on  the  surface  of 
icebergs,  or  sometimes  imbedded  deeply  in  the  ice. 

Dv  far  the  greatest  number  of  these  floating  masses  dissolve  in 
Davis*  Straits,  and  deposit  their  earthy  contents  throughout  its  extent. 
Some  of  them,  however,  find  their  way  into  the  Atlantic,  and  appear 
disj)osed  to  push  far  to  the  southward  into  the  temperate  zone.  As 
Sir  Charles  Lyell  and  others  hav     remarked,  where  the  greatest 
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uuinbcr  of  thes«  undergo  dUfolution  therr  the  drpositiun  of  rodcj 
matter  is  most  active,  cuiisi^tuig  of  angular  aud  rouuded  fraftmeot*, 
together  with  Band  and  mud,  a  great  part  of  which  matcriaU  are  pro- 
hably  from  sources  of  very  opposite  cnaracter*. 

Coast-ice, — Ice  fomiii\g  on  the  surface  of  sea-water  b  abo  wcO 
known  as  an  agent  of  im|>ortance  in  conveving  awaj  to  caomAetMt 
di»tAnce4  the  material!*  of  the  scA-coast.  \^'ith  strong  gale*  tht  IM 
in  the  Arctic  Seas  is  driven  in  u|>on  the  coasts  with  great  forcfv  M^* 
if  the  bottom  about  the  low-water  mark  is  composed  of  loow  graral 
or  mud,  morames  are  raised  to  a  height  of  several  fert.  The  wiad 
ceasing  and  liigh  tides  proving  favournble,  the  icr  again  witbdraitv 
from  the  roast,  carrying  with  it  Urge  accumnlatioiu  of  the  tooae 
shingle  of  the  beach,  which  it  deposits  in  the  surrouiuling  aeaa,  after 
travelling  tseveral  liundred  miles.  Tlie  nioraiues  it  had  ru»ed  are  do€ 
wholly  obliterated^  and  as  vrinter  proceeds  to  hem  the  coa»t  with  a 
fringe  of  ice,  they  cause  an  irregularit  v  in  the  surfaee  of  the  latter  hj 
the  rise  and  fall  of  the  tides,  which  resnlts  in  a  large  portioo  of  Ibcv 
contents,  mud,  sand,  shingle,  and  perhaps  also  traces  of  animal  aai 
vegetable  matter.  U'ing  inclndcd  in  the  new  ice  formation.  Hua 
process  ceases  altogether  only  with  the  return  of  summer,  and  thiB 
the  coast-ice,  varying  in  thickness  from  two  or  three  up  to  twnrtT  or 
more  feet,  accoriting  to  the  degree  of  cold,  the  stillness  of  the  water, 
and  tlie  extnit  of  the  rit»e  and  fall  of  the  tidt<4,  is  subject,  in  some 
localities  at  leajit,  to  the  {»ower  exerted  by  debacles  in  Uiadiug  it  with 
foreign  matter.  Thus  freighted,  it  withdraws  from  the  shore  wba 
the  straits  and  inleta  open  out,  and  drifU  many  hundred  miles  brfian 
it  is  dLvsolved  by  the  action  of  the  sun  and  thr  water,  and  vieMl 
itself  aud  its  ean-fully  bound  cargo  to  the  sra.  M'r  fijid  thi«  occisfw 
ring  every  season  on  the  youth  shore  i>f  the  North  Georgian 
hut  from  tlie  te?itim(my  of  numerous  travellers  t.  it  occurs  on  a 
niBoeat  scale  at  the  entrance*  of  the  great  American  and  Sibenao 
rivers  which  discharge  their  waters  uito  the  Arctic  ^m^ 

Pofar  Currents. — The  necessity  there  i«  for  cun.  .1"  Pufar 

Seas  to  keep  up  their  mean  salinity  will  become  oIm  li  wc  f^ 

consider  the  vast  amount  of  freati  water  which  enters  them  in  Iht 
form  of  icebergs  from  the  gladers.  That  there  are  currents  oat  pt 
the  Polar  regions  is  sufficiently  clear ;  were  there  no  soeh  niTTfU, 
evaporation  alone  from  the  surface  of  the  sea,  ihr  '_"--«»-^  put  of 
which  is  generally  covered  with  ice,  would  fail  to  r  .  nceas 

carried  by  the  annual  crop  of  icebergs  ;  and  then  h*  ^u'ni.ii  hare  an 
icy  pOe  ever  growing  and  gradually  extending  into  the  tempmtr 
xone.  The  difference  of  temperature  ohsened  hv  the  navigator  in 
the  waters  of  the  eastern  and  western  shores  of  tike  North  Atlantii^ 
HDOunting  as  it  does  to  nearly  30^  of  Fahrenheit's  thrrwinmrtgr  in 
hL  50**  daring  the  warmest  months  of  the  voar,  affbnis  the  beiC  m^ 
■Ue  prcx>f  of  the  existence  of  currents  in  the  two  directions  «p  nm 
Indicated.    In  Davis'  Straits,  although  ou  a  much  amalkr 


•  Sm  aiao  Gsl  Sahfaie's  ObMivatteM,  BriL  Aa^e.  Uetiam.  IMS. 
t  Macipact  of  Ocolofy.  SewaUi  tdtiiea.  page  S«. 
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IB  also  ft  difTerence  in  the  temperature  of  the  sea  on  its  two  Rhores. 
On  several  occasiona  during  the  Ute  expeditions  in  search  of  Sir  John 
Franklin,  while  the  ships  were  i'ros>iit)^  ttmt  tjlrait  from  east  to  west 
a  tkll  of  a  few  deg^reca  woa  obsened.  Thisaccouuts  pretty  accurately 
for  the  fact  that  the  east  shore  during  a  great  part  of  the  year  keeps 
clear  of  ice,  while  the  opposite  is  for  the  most  part  encumbered;  and 
the  greater  mildiieas  of  the  climate  on  the  east  side  arises  from  the 
same  cause.  Allusion  need  not  l>e  made  here  to  the  late  President's 
Paper  on  the  temperature  of  the  North  of  Europe,  as  the  analogy  be- 
tween the  North  Atlantic  and  Davis'  Straits  with  reajject  to  currenta 
will  easily  occur  to  us. 

The  specific  gravity  of  the  water  also  assists  in  determining  the 
direction  of  the  currents  in  the  Polar  Seas.  During  Captain  Ingle- 
field's  late  voyage,  it  was  found  to  decrease  aa  we  approached  Cape 
Farewell  and  advanced  uorthwaxd  and  westward  in  Davis'  Straits*. 

Id  the  Atlantic*  long.  30".  lat  5^30'.  24th  October,  1B52,  tbe  natural  tempera- 
ture being  48°  Falir..ibe  density  at  60*  Fahr.  wai  1  02808. 

At  Cape  Farewell  on  the  3Ut  July,  natqral  temperature  33°,  density  1*0245. 

Daria'  Straits,  lat.  68**.  &ixty  miles  off  tbe  coast  of  West  Greenland,  August  Utb, 
natural  temperature  40°,  depth  fifty  fatboms,  density  1'0265. 

Close  to  Cape  York,  lat.  76°,  August  2Ut«  natural  temperature  30%  lea-water-ice 
and  icebergs  abundant,  depth  fifty-fiiiir  falhiims,  density  10215. 

About  two  miles  off  Cape  Alexander,  Smith's  Sound,  lat.  78°  20',  long.  71°,  AagURt 
27th,  natural  temperature  32^,  no  ice  but  in  tbe  vicinity  of  the  glaciers  in  the 
cooki  (Sketch  No.  H,  A),  depth  l.')4  fathoms,  density  1-02516. 

In  Joues' Sound,  lat.  76^11',  long.  83°,  Septemht-r  Ist,  natural  tempcnilure  30% 
sea-vater-ice  and  icebergs  present  but  not  abundant,  density  1 '1)2451. 

About  two  miles  off  Cape  Fitxroy,  Lady  Anne's  Strait,  Jones'  Sound,  lat.  7i**35', 
September  2ud,  natural  temperature  30°,  sea>water-ice  thirty  to  forty  feet 
thick,  most  abundant,  no  bottom,  l&O  fathoms,  density  r0235. 

And  off  Cape  WBUiogham,  lat.  66°  34',  long.  60^  50',  October  I2th,  natural  tem- 
perature 3U°.  density  10245. 

Slight  as  the  differences  in  these  densities  may  appear  to  l)e,  in  my 
own  estimation  they  are  assignahle  to  no  other  cau.'^e  than  the  in- 
creased saltness  of  the  water  on  the  east  shore,  consequent  upon  a 
tendency  of  the  water  to  advance  from  the  southward,  and  the  di- 
minished salinity  resulting  from  the  dilution  of  the  water  moving  io 
the  southward.  The  ahove  cases,  taken  by  chance,  I  have  cited  from 
the  ohsen'ations  made  every  dav  at  noon,  and  although  the  results 
at  Cape  York  nnd  Cape  Farewell  do  not  hear  out  the  impression  con- 
veyed by  the  whole,  we  may  still  presume  that  impression  to  be  safe 
in  a  general  point  of  view.  Tlie  exceiition  at  Cape  Farewell  arises  in 
all  prohability  from  a  diversion  of  the  great  Arctic  current  which 
flows  round  that  promontory,  and  carries  into  that  part  of  the  Straits 
ice  and  drift-wood  which  may  have  come  southward  from  great 
distances  in  the  Grr-cnliind  Seas ;  and  in  this  respect  it  may  be  taken 
as  a  proof  of  the  lUlutionof  the  water  of  that  current  consequent  upon 
its  burden  of  comparatively  freshwater  ice.     Again,  the  exception  at 

■  Compare  Forchharnraer'a  Ohscrvationi  on  tbe  Currents  and  Salinity  of  tbe 
Polar  Sca4  in  tlte  Reports  and  Transactions  of  tbe  Britiih  Auociation,  1846. 
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Cape  York  may  arLso  from  some  local  cause,  such  as  thr  p 
an  onu^uallv  large  number  of  icebergs.     Oa  otir  own  coaata  the 
density  of  the  sea  is  oftcu  disturbed  by  the  diK-horgn  of  nrtn  and 
small  streams.    An  evening  of  rainy  weather  in  November  of  the  pHt 
year  reduced  the  density  of  the  sea  in  Stromneas  harboar  from  1  '(Mi 
to  r02J5.  and  eighteen  hours  of  heavy  rain  on  the  17th  of  the  mam 
month  rtKluced  that  of  the  water  of  St.  Margaret's  Hope,  Frith  of 
Forth,  from   1*0245  to  1-0185.     Before,  however,  tbia  theory  of  a 
northerly  seeking  current  in  Davis*  Straits  along  the  eaitern  afaow 
can  be  accepted,  we  must  get  over  the  diiftnilty  ariaiDg  from  tfai 
position  of  the  great  Arctic  current  in  the  North  AtUiitic.     TIm 
current  sweeps  southward  acroas  the  entrance  of  Davis*  Straila  tad 
prevents  the  ingress  at  the  surface  of  any  water  from  the  AUaata^ 
except  such  as  the  current  itself  would    stipply.      Tlir  Rrv.  Dr. 
Scoresby  suggests  the  idea  that  two  rurrcutji  may  arise  from  the  ex- 
istence of  (wo  strata  of  water  varying  in  tem|>erature*.   The  ifociliaB 
then  arises  as  to  the  order  of  superposition.     If  se*>waler  nMlepcv- 
dcnt  of  lis  saline  ingredients  follows  the  law  uf  expansion  peculiar  to 
wat4*r  from  '10*^  to  32",  one  current  at  a  tem|H*rature  of  36^  may  paas 
over  another  at  44^  and  if  we  ae[>arate  the  extremes  eight  degrees' 
the  coldest  is  still  the  most  buoyant,  for,  even  although  it  b  M 
if  in  a  state  of  tolerable  ouiesoence  a  portion  of  it  will  haw 
congealed.      It  is  a  well-known  fort  that  the  process  of 
separates  the  saline  from  the  watery  particles.    I  have  oftoi 
sea-water  freezing  when  the  immersed  thennomrter  %Unx\  at  ST^.nd 
the  ice  produced  at  the  time  was  found  to  contain  httlr  more  than  a 
trace  of  saline  matter.     But  there  srcm»  to  be  no  msoo  why  thii 
separation  should  lie  confined  solely  to  the  act  of  concvlalkaw  rfaot 
it  is  owing  to  the  universal  law  (if  routrnction  obaenreiTin  obedMWS 
to  cold  by,  I  believe,  everything  in  nature  ejirept  water  itac](  aad 
that  only  between  the  temperatures  of  10    and  ^i2°.     Thianajr  a^ 
pear  somewliat  at  variance  witli  the  experirnruls  of  Ermaa,  as  i|iiiitrd 
by  Sir  Charles  Lvellt;    the  tatter,  however,  ackiuTwledfca  the  pa». 
sibility  of  tiic  colder  and  more  ddutcd  water  of  the  Arctic  currait 
nasaing  over  the  warmrr  and  more  saline  waters  of  the  Gulf  Suvan. 
Until  our  knowledge  of  the  physical  diangt^  peculiar  to  thcac  hi|ih 
latitudes  exlmda,  such  phenomena  as  the  above  must  fvniatB  MW 
or  leas  obscure  ;  at  present  we  may  rest  assurrd  that  a  meeta^  aa^ 
CODuningUng  of  waters  ditfering  in  |Kiiut  o(  saltueM  mid  trin 
takes  place  in  the  entrance  ut  Davis'  Stnuta,  and  to  this 
ffudden  and  tleeided  meteorological  chaugea  may  be  aiirihuts*!,  _ 
gnat  nciitua^  the  extreme  noMSice  of  the  stonas  fiptiisiKaJ  lij 
nangaton  when  tfacr  approadi  Cape  Farewell. 

St!3-hoti/itiu  and  *vd«m/n^#, — Presomtiig  thm  apon  the  eciilCMP 
of  rurrentN  into  the  Arctic  Seas  which  may  amifl  the  artiia  of  die 
aim  in  dissolving  ireberga  and  aea-water-ica,  we  are  in  a  paMsB  la 
eonaicler  thr  extent  and  character  of  dcposita  and  aoniBmlilioaa  ef 
drift  material  or  *'  till  "  now  forming  in  the  track  of  these 
•  81rauri«sLr«U*arnad|asiofGeQlof7.  nhafiLpafctr.  f 
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agenu.  At  the  confluence  of  two  opposite  currenu)  the  largest 
amount  of  foreign  matter  will  be  deposited,  for  there  icebergs  and 
coast-ice  are  brought  to  a  stand  in  the  eddies,  and  are  liable  to  be 
detained  until  they  are  dissolved.  In  such  cases  submarine  ridges 
and  monndB  begin  to  grow  above  the  general  level  of  the  sea-bottom, 
and  they  may  continue  to  increase  until  the  eurface  of  the  water  is 
reached. 

A  bank  in  latitude  G7*  and  68^  off  the  coast  of  West  Greenland, 
well  known  to  the  whaling  and  cod-tishing  vessels  by  the  name 
"  ReefkoU  or  Riscoll  Bank/'  seems  to  answer  this  description.  The 
depth  of  water  on  the  highest  part  of  it  does  not  exceed  fifteen  fathoms. 
It  appears  to  be  composed  of  angular  fragments  of  rock  and  other 
materials  brought  down  by  icebergs  and  coast-ice.  This,  liowever, 
can  only  be  inferred  from  the  soimding  line,  and  from  the  rough 
usage  to  which  the  lines  of  the  whalers  are  submitted  when  they 
attack  and  get  fast  to  their  prey  in  its  neighboiirhood.  Its  limits 
can  be  defined  almost  at  all  times  by  the  clusters  and  groups  of  small 
icebergs  that  take  the  ground  upon  it ;  and  like  othur  banks  of  a 
similar  character  but  less  extensive  on  the  same  coast,  it  is  exceed- 
ingly fertile  in  shoals  of  cod-fish  and  halibut  which  freaucnt  it  in  the 
months  of  May,  June,  July,  aud  August.  These  auu  other  fishes, 
including  myriads  of  sharks,  may  pass  the  whole  year  upon  it ;  but 
this  we  have  not  as  yet  had  the  means  of  patting  to  the  test. 

Id  other  parts  ot  Bafiin's  bay  and  Davis'  Straits  the  bottom  ifl 
composed  of  fine  mud,  sand,  romided  and  angular  fragments  of  rock, 
shells,  and  marly  deposits  resulting  from  minute  subdivision  of  cal- 
careous, phosphatic,  and  sihceous  animal  aud  vegetable  matter,  all  of 
which  have  been  brought  up  in  the  dredge.  In  the  neighbourhood 
of  islands  composed  of  crystalline  rocks  the  bottom  was  often  found 
to  be  rocky  ;  but,  as  might  be  expected,  numeroujs  depressions  were 
filled  with  sand  aud  shells.  From  a  depth  of  twenty-five  to  thirty 
fathoms  at  the  Iluude  Islands,  South-east  Bay,  lat.  68°,  the  dredge 
passed  over  a  loose  and  suftish  deposit,  and  brought  up  a  quantity 
of  dark-coloured  rather  finely  divided  matter  resembling  peat,  which 
appeared  to  have  been  the  result  of  the  decomposition  of  fuci  at  the 
bottom.  In  some  cases  the  roots,  being  the  hardest  and  most  en- 
during parts,  could  be  detected. 

Organic  Remains  deposited  in  the  Arctic  Seas. — Diatomacese  are 
exceedingly  abundant  within  the  Arctic  Circle.  Mud  from  almost 
every  locality  has  not  failed  to  yield  considerable  varieties  i  hut  the 
most  productive  source  is  the  surface-ice  when  undergoing  decay. 
It  often  occurred  to  me  that  these  microscopic  forms  may  be  accu- 
mulating in  a  state  of  great  purity,  and  to  a  considerable  extent, 
in  some  of  the  liighlv  favourable  localities  so  common  in  Da%Ts* 
Straits.  In  many  of  the  sheltered  bays,  where  the  watiT  is  still  aud 
the  ice  dissolves  without  drifting  mucli  about,  a  brownish  slime,  con- 
sisthig  of  nothing  but  these  forms,  occupies  the  whole  surface  of  the 
water  among  the  ice,  which,  after  the  latter  has  all  disappearcfl,  be- 
comes rolled  into  rounded  pellets  hy  the  rippling  of  the  water,  and 


iii 


PROCEKDINRS  OF  THE  OEULOOICAL  SOCIETT.      [/uDT  T« 


iiUimaUly  smks  tu  the  bottom*.  Thu  procoM of  drpodtion  rxtcod* 
big  over  thousands  of  years  would  prixluce  accummations  acmrrel^r 
second  to  those  of  the  "  bcrg-mehl "  of  Swt-den,  or  of  the  tri|iuli  of 
the  Isle  of  France. 

Id  addition  to  such  varied  matmala  as  we  hare  indicated*  %h»  tt^ 
cumulation  of  "  till  "  will  contAin  abundant  rcmauu  of  AtiimAli  higk 
in  the  order  of  creation.  Of  all  parts  of  the  ocoau  this  is  the  IDMI 
frequented  by  the  large  cetacea  and  the  seals.  The  nnmben  of  tlit 
former  are  very  great,  and  that  of  the  latter  almost  beyODd  comprrhc^ 
aion.  Tiieir  boiie^  iniist  be  strewed  on  the  bottom,  and  thiM  thvT  «il 
become  constituents  of  the  growing  deposit.  It  may  alio  contaui  tbt 
enduring  remains  of  other  animals.  Every  Arctic  trsTeUcr  is  ■■■!• 
of  the  fact  that  Polar  bears  are  seen  on  the  ice  at  great  diatanoeifroM 
the  land ;  and  my  own  exjierience  hears  testimony  to  tbr  fort  that 
not  unfrequently  they  ore  found  swimming  when  neither  icr  not  IamI 
b  in  sight.  The  Arctic  fox  and,  I  believe,  also  the  wolf,  and  certainly 
the  Esquimaux  dog,  animals  not  generally  known  to  take  the  wftter« 
are  set  adrifV  upon  the  ice  and  blown  out  to  Ai*a,  where  tliey  piMli 
when  the  ice  dusolves.  And  caaea  are  known,  although  pmaps  net 
recorded,  in  which  human  beings  have  been  blown  away  from  tiie 
laud  upon  the  driAiiig  floes,  ana  nerer  heard  of.  Two  peraoaa  te 
my  own  knowledge  have  thus  disappeared  from  the  coMt  of  Wfll 
Greeidand.  One  of  them,  however,  rrached  the  opposite  lidt  of 
DavU*  Straits,  where  he  spent  the  remainder  of  his  life  among  his 
less  civilixed  brethren.  And  the  ships  etigtged  in  the  wbdiagOB 
the  west  side  of  thi<«  Strait  sometimes  hare  a  deed  of  hunmnlr  to 
discharge  by  takitig  tVom  the  drifting  pa(*k-ice  a  group  uf  natirea. 
I  have  not  alluded  to  the  remains  of  n'iiidet'r  and  other  ninnnanti  t4 
these  regions,  for  the  rrason  that  I  believe  they  frequrut  thr  ice  mvck 
less  than  those  that  havr  Ih-cu  mentiouiHl.  atid  eonsrijuently  are  mndl 
less  hable  to  be  drifted  away.  It  is  highly  prubable,  howev«r,  llil 
their  bones,  as  well  as  human  remains  and  works  of  art,  •osnetiBCi 
readi  the  boUon  of  the  Arctic  Seas,  the  ice  of  riven  and  deep  {nlaad 
bftjs  being  the  oonvcying  «geat«. 
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4.  On  Arctic  Silukian  Fosaits.    By  J.  W.  SALTSI^  E4^.,  F. 

A  CONSIDERABLE  number  of  limestone  fossils  were  broujbt  hamm 
by  the  ofiicrrs  and  grnttcmcu  engaged  in  the  late  Arctic  ^nwbtta 
(i850-dl).  which  have  added  very  materially  to  our  knowledge  sf 
tfaegcology  of  those  polar  regions. 

The  rocks  along  tbe  coasts  of  Barrow  Strait  and  ibc  lAioffs  of 
FrinM  Bcgmt's  Inlet  wen  already  partly  explorrd  by  Piany,  and 

*  Por  n  aMDUBl  of  ihe  DiatooMcmi  ol  ihmt  kcaa,  MS  fnL  Dkkte'a  -  Km«  aa 

the  \lgtt,"  in  Uu:  ApiwmlU  to  Dr.  9aifaertand*i  Jonrval.  iraLU.pL  cscv.  fS  ««. 
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described  by  Prof.  Jameson  and  Mr.  Koiiig  ;  aud  a  few  fossils, 
brought  away  iii  ballast  from  Prince  Leopold's  Island  by  Sir  Jauies 
Ross,  had  been  detected  at  Woolwich  by  Capt.  James,  R.E.,  oiid  men- 
tioned in  Prof.  Ansted's  Manual.  But  tht-  present  collections  from 
the  entrance  of  WelUngton  Cimnnel  are  far  more  extensive  than  those 
before  made ;  and  the  localities  have  been  exactly  marked.  Her 
Majesty's  squadron,  under  command  of  Capt.  Austin,  collected  spe- 
cimens of  fossiliferous  limestone  in  Assistance  Bay,  Cape  Riley,  and 
Beechey  Island,  and  in  Gritfitha*  and  Somenille  Islands  ;  and  some 
trarclliu^;  parties  brought  home  a  specimen  of  the  &ame  limestone 
with  fossils  from  Cape  Walker,  still  turther  to  the  south-west.  Our 
thanks  are  especially  due  to  Capt.  OmmRnncy  and  Mr.  Donnet,  who 
have  presented  their  specimens  to  the  Museum  of  Practical  Geology, 
and  to  Sir  John  RichanUoii,  who  has  peniiitted  ns  to  examine  those 
brought  home  by  Mr.  Picklhonie  of  the  '  Pioneer.' 

In  addition  to  these,  Capt.  Penny  and  his  cumpauions  discovered 
that  the  same  rock  with  fossils  extends  up  both  sides  of  the  strait,  and 
covers  the  islands  at  the  mouth  of  the  newly  discovered  Queen's 
Channel.  These  researches  were  prosecuted  more  particularly  by 
Dr.  P.  C.  Sutherland,  assisted  very  willingly  liy  the  seamen  ;  and  to 
Sir  John  Richardson  we  are  indebted  also  for  the  examination  of 
these  fossils. 

Of  the  following  list  of  organic  remains  (described  in  the  Appendix 
to  Dr.  Sutherland's  Journal*),  some  are  known  European  fossils. 
Among  these  the  common  Chain-coral  {Ilalysitea  catenulalwf)^  the 
Favorites  Gothiandiea  and  /'.  poft/morpha,  and  the  Atrypa  reticu- 
laris are  well-knon'n  cosmopoUtan  species.  There  arc  some  others, 
more  doubtfully  European  forms ;  and  three,  among  which  is  the 
Pentamerna  conchidiunif  apjKar  to  be  identical  with  Swedish  species 
in  the  Wenlock  limestone  of  Gothland.  The  rest  are  new  to  me, 
either  as  occurring  in  Europe  or  America. 

Tlie  general  resemblance  with  the  fosniUs  of  our  own  Upper  Silurian 
rocks  is  verj-  considernble  ;  and,  in  the  absence  of  many  characteristic 
Lower  Siliu-ian  genera,  the  identity  of  Bevernl  sjiecies  with  Upper 
Silurian  forms,  and  the  great  prevalence  of  corals,  1  think  we  are 
quite  warranted  in  placing  these  strata  in  the  Upper  division  of  the 
Silurian  system. 

The  shores  at  the  entrance  of  Wellington  Strait,  at  Cape  RUcy, 
Beechey  Island,  Cornwallis  and  Griffiths'  Islands,  contain  tjje  fol- 
lowing fossils,  most  of  wliicb  are  figured  in  the  work  above-quoted; — 

Crwjr/acea. 

Encrinurus  Iicvis,  Angelinl  (Sutherland's  Journal,  Apjicudix, 
pi.  5.  fig.  14).  In  all  probability  a  Gothland  species,  The 
arctic  fossil  dififeni  in  havuig  two  more  ribs  on  each  side  the 
tail. 

Proetus,  sp.  (/.  c.  pi.  5.  fig.  15). 


*  Joomal  ol  a  Voyap  in  Baffin's  Bay  and  Barrow  Straits  in  the  yean  1850- 
1831,  &C.     2  voh.  8vo.     London,  1852.    Appendix,  p.  ccvil 
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3.  Leperditia  boJtica,  l!i»inger^  sp. ;  rar.  arctioft,  Jones  (/.  c 
fig.  13).     Also  a  Gothlnnd  fossiX     Mr.  T.  R. 
it  to  be  a  variety  ouly. 


pi.  5 
Jooei  cocittdcn 


4.  Lituttn,  n.  sp.      Allied  to  L.  articvhtuM,  Sow.,  but  with 

numeroits  whorls. 

5.  Orthoceras  OmniAnneyi,  ii.  sp.  (I.  c.  pi.  5.  6g8.  16,  17). 

6.  ,  8pecies»  witli  dUuuit  septa  and  cnitnU  nphnnrtr. 

7.  ,  flpecies,  imperfect,  but  distinct  from  both  the  prrce&K. 

8.  Murcbiaonia,  sp.  (/.  r.  pi.  5.  fig.  18).    Vcr\  like  M.^ranlu,  HalL 

9.  ,  larger  ipecies,  with  ntuneruiis  whorU  (/.  c.  pL  5.  fig.  19). 

10.  Euoraphaius,  a  small  species. 

11.  Modiola  (or  Modiolnnsis).     An  oral  and  flattiitli  forui. 

12.  Stropliomena  Donneti,  ii.  sp.  (/.  r.  pi.  J.  fi^.  It,  I'J). 

13.  ,  sp.     Tlir  Mirnc  as  at  L4H)|Mil(rs  I^laiul. 

14.  Orthis  ;  Urge  dnt  N)>ecies.     Qri0itli»*  Ulaut). 

15.  Spirifer  cri»pus,  Linn.  ?  (/.  r.  pi.  5.  fig.  8).    It  may  be  tbe 

of  the  aext. 

16.  ,  a  spedes  very  like  S.  r/rrafir«,  Dalm. 

17.  Chonetes  lata,  f'om  BueA?     Not  perfect  enough  to  idmtifj. 

18.  Pentamrnw  ronchidiiiin,   Dn/m.  {f.  r.  iil.  5.  figi.  9,  10).     Both 

coarse-ribbed  aiid  fiue-ribbed  raheties :  larger  than  untinary 
Gothland  specimens. 

19.  Rhync^jnella  Pbwn,  n.  sp.  (/.  r.  pi.  5.  fig».  1-*^).     MVmi  to  T. 

camefina,  Vuu  Biuli,  but  with  a  narrow  sulcus  duwii  the  larger 
valre. 

20.  ,  Ip.  (/.  r.  pi.  5.  fig.  4).     .An  ordinary  plaited 


4 


Radinta. 

EneriniteM  arc  so  abundant  at  Cnpe  KUry,  that  in  srreral 
tke  rock  is  composed  entirely  of  tht'ir  detritus.     A  spcctea  t3i  AtH* 
nocrinus  is  \Xw  only  fragment  at  all  re<'ognixablv. 

Corali  are  very  abundant^  twenty  or  more  specie*  having  been  oh- 
aerved.     Among  them  (hore  are — 

21.  Ptyrbnpbvllnm.     .\  fine  fossil,  three  incliea 

22.  Cy*tiphyllum. 

23.  CyatliDphyllum. 

24.  8trfplio(li''!t  Piekthumii,  n.  «p,  (/.  e.  pL6,  fig.6). 
plentiful. 

?  Auadni.  D.  ap.  (/,  e.  pi.  6.fig.  6).   A 

very  abundant,  and  like  tlic  dirtm  of  tlw  |MmMt  «■§.     If 

ii  poaaiUy  a  ClUiopAytiym. 
CUfliophyllum,  sp.  (/.  r.  pi.  6.  fig.  7).    A  bcwutiAil 
Aulopora,  sp.     Too  imperfect  to  identiiy. 

28.  Kai-ixtella  rrtirulata,  n.  )ip.  (/.  e.  pi.  6.  fig.  2).     like  F.al^ilUfv, 

Hall,  but  wilb  murb  ftbnrter  taindbe. 

29.  Frauklini,  ii.  «p.  {/.  r.  pi.  6.  Ag.  3).     Lamelke  q^  nidi' 

mentery. 


J 
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30.  Favosites  nolymorpha,   GoldfuM  (/.  <*,  pi.   6.  fig.  9).      Both 
branched  aud  amorphuus  varit^ties. 

31.  Gothlandica,  Linn.    Diaphragms  closely  set  in  this  vftriety. 

32.  ,  sp.     With  three  rows  «t' pores  on  each  prism. 

33. ",  8p.     A  very  reniarkHble  cvliiulricai  species. 

34.  Coenites  (Limftria),  sp.     Abundant  at  Boechev  Island. 

35.  nalysitcs  cateuulatiis.  Linn.  (/.  c.  pi.  6.  fig.  1 1).     The  commoa 
Chaiu-coral.  ol'all  sizes. 

36.  Syringopora,  sp.     Much  like  some  British  species. 

37.  IleUolites  (Pontes).    A  rare  fossil  in  these  limestones. 

38.  Columiiaha  Sutherkadi,  n.  sp.  (/.  c.  pi.  C.  fig.  t^).     Found  at 
Bcochey  and  Seal  Islands. 

Proceedijig  up  Wellington  Channel ; — at  Point  Eden,  on  the  south 
aide  of  Baring  Bay,  Dr.  Sutherland  found  a  new  coral — 

39.  Araclinophyllum  Richardsoni,  n.  sp.  (I.e.  pi.  6.  fig.  10).     Like 
some  carbonilerous  forms. 

And  at  the  south-west  end  of  Seal  Island,  a  rock  in  Baring  Bay,  in 

white  crystalline  limestone — 

Encrinurus  lajvis.     Above-noticed. 

Lepcrditia  baliica^  Hising.y  sp.     Var.  arctica,  Jone«, 

40.  Alr>'pa  reticularis,  Linn,  (/.  c.  pi.  5.  fig,  7).     Of  small  sbee ; 
abmidant. 

41.  RhynconoIIft  Mansonii,  n.  sp.  {f.  r.  pi.  5.  fig-  5). 

42.  sublepida,  Vf  Fern.  ?  (/.  c.  pi.  5.  fig.  6). 

43.  Fenestella  (/.  c.  pi.  G.  fig.  1).     Small  species,  same  as  at  Leo- 
pold Island  ? 

44.  Crotalocrinns.     Stem  only.     Like  C.  ruffotnttt  Miller. 

45.  Calophyllum  phraginoceras,  n.  sp.  (/.  c.pl.  6.  fig.  4).     A  cup- 
coral  with  large  flat  diaphragms. 

Dr.  Sutherland  followed  the  margin  of  the  strait  to  its  uorth- 
eastem  angle  in  lat.  76° '20\  and  Capt.  Stewart  cnntinuf^d  along  the 
shore  until  he  reached  the  new  Queen's  Channel,  long.  97°.  Along 
the  whole  coast  the  same  limestone  rocks  were  visible ;  aud  from  its 
pecidiar  uniform  castellated  appearance,  it  could  be  traced  by  the  eye 
to  extend  still  further  up  the  sides  of  that  inlet.  In  the  mean- 
time Cupt.  Penny  and  his  crew  were  exploring  the  ialaitds  whicli 
separate  this  clmiint'l  from  the  Wellington  Strait  ;  and  both  in 
Hamilton  Island  aud  Deans  Dnndas  Island  abnudance  of  fossils  were 
seen.  Tlie  necessity  of  abandoning  tlieir  boat  prevented  their  bringing 
them  away ;  but  one  of  the  seamen,  James  Knox,  contrived  to  roll 
up  a  Trilobite  and  a  Bellerophon  in  the  comer  of  his  shirt,  and  bring 
them  back  to  Dr.  Sutherland.  They  were  from  Dtmdas  Island,  in 
lat.  76°  15',  the  most  nnrthorly  point  of  the  New  Continent  from 
K     whence  fossils  have  been  brought.     One  of  them  is  the 

H  Encrinurus  lacvis,  before  mentioned  ;  the  other, 

H    46.  Bellerophon  nautarum,  n.  sp.  (/.  c.  pi.  5.  fig.  20).     So  named 

H  in  honour  of  the  crews  of  the  *  Lady  Franklin '  and  *  Sophia.' 
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lU'turuinjc  to  Harrow  Straits.  The  ballist  from  Leojiold'i  UUodi 
before  quoted,  yielded — 

Fsvooitei  polvniorpha.     Abundant. 

—^  Gothlandica. 

Fenestella,  sp.     Probably  the  »Aine  m  above. 

Stro|>lioineiia,  sp.     Same  ac  No.  13. 

Rliynennella  Phooa.     As  above. 

■ Fiiblc|iida,  De  I'ern,     The  ribs  in  the  middle  of  Ibe 

are  not  quite  of  the  same  size  as  in  the  Ural  ypedmraa, 

seem  more  prominent. 
47.  ,  sp.     Simple  plaits.     Distinrt  from  No.  20. 

The  existence  of  iKu  great  formation  of  Upper  Sduriaii  Umftow 
along  the  shores  of  Prince  Ilegcnt^s  Inlet  is  rendered  all  but  rcrtasn 
from  the  notes  funiished  by  Prof.  Jameson  and  Mr.  Konig  iu  the  A|K 
pendices  to  C^apt.  Parry's  Voyagt*.  From  their  accouuta,  the  owMli 
are  occupied  by  a  transition  limestone  of  au  aahgrey  or  ycDflwiih 
and  grey  colour,  oflen  firtid,  and  Bomctinies  crratailine  or  compasK. 
It  ifl  deacribed  as  filled  with  zoopbvtea  and  ahelLs  ai\d  in  errtaia 
parts,  as  noticed  by  Mr.  Kouig,  qtut«  nuuk  np  of  the  <ictritttl  «f 
ICncrinitef,  the  fragments  of  nhich  are  to  comminuted  that  U  nnglU 
reailily  l>c  mistaken  for  a  granular  limestone.  lie  also  foood  m  k 
the  chain-coral. 

Prof.  JametH)n  gives  a  list  of  organic  remiuns  from  Port  Bowen, 
which,  by  modernizing  the  nonienolature  o(  the  foasila.  would  acrvc 
well  with  those  from  tlu*  north  shore  of  Barrow  StrnitA,  and  inJrrd 
he  has  himself  identifi<Hl  them.  .\nd  he  mentions  that  this  aamc 
rock  extends  t'a<ttwnrd  to  rn|>e  York,  Admiraltv  Inlet,  and  evco 
occurs  at  PoMensiuu  Bay.  wiiile  in  a  iHiutherly  dirvctiou  it  waa  found 
■fl  far  as  the  Regent's  Inlet  was  eiulored.  We  hare  Men  thai  a 
similar  limestone  occurs  at  Ca|>e  Walker,  Rusaell  Uland ;  and  inm 
the  general  low  character  of  the  shores  that  stretch  to  the  wrat  (ct- 
plnred  lately  by  Capt.  Ommauney),  it  is  probably  continued  aloog 
thrm. 

The  north-eaatem  shores  of  I>anra$tcr  Sound  are  compoaed,  at 
least  in  part,  of  igneous  and  crystAllinr  rocks  i  but  from  the 
mcnoement  nf  the  tahir  land  at   Powi-irs  Inlet  alt  aim: 
to  the  WelUitgton  Chaimrl,  a  unifonn  BpfH'arance  uf  th 
diffii  appearing  hke  fortifications)  indicatrs  the  prfsenor  uf  the 
tabular  strata  of  limestone.     Dr.  Sutlierland.  wtiu  n  well 
witll  tlw  appearance  uf  the  liuiestuue  clilTft,  and  who  had  tKtf 
tag«  of  communicating  with  the  difTereut  exploring  pajticik  n 
doubt  of  its  continuity  along  thia  coast. 

Again  :  the  limeatone  of  Melville  IsUod,  according  to  Mr.  KdM^ 
contains  FaroMitta  and  Tfrefiratnltt.  Dr.  Conybeara  adds  to  thm 
Catrniporat  and  CaryopkifHuf  ;  and  this  is  just  the  aapect  wfakh  tlw 
foaails  of  the  limotune  we  have  deacribed  would  nrcaent  on  a  carvory 
riamination.  In  Mrlvillr  Island,  howerrr,  it  i»  rnnorrtcd  witli  a 
»and«t(au'  aitd  coal  fnmialmn,  with  a  rarl>nnifrmus  flora ;  and  aa  tlMa 
aKiul»tonc  contains  Tnhhi(et^  Uttrrinitet,  and  Jrirulm^  wr  may  iMai- 
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tate,  in  tlie  abseuce  of  authentic  specimens,  to  extend  the  Siluri&a 
limestone  so  far*. 

Wo  may  now  then  definitely  colour  the  shores  of  Wellington  and 
Barrow  Straits,  except  the  eastern  entrance  of  the  latter  (which  is 
occupied  by  igneous  or  crystalline  rocks),  as  Upper  Silurian  ;  and  on 
the  return  of  the  expedition  under  Capt.  Belcher,  the  Limits  of  this 
foraialion  will  be  no  doubt  p;reatly  extended. 

I  may  mention  that  coal  or  lignite  was  picked  up  at  Byam  Martin 
Island,  and  that  a  fragment  of  it  occurred  in  the  detritus,  350  feet 
above  the  sea,  at  Kate  Austin's  Lake,  Cornwallis  Island,  Also  at 
Griffiths*  Island  and  Browne  Island  fragments  of  iron  were  found. 

And,  in  ooucUision,  it  is  worth  while  to  observe  the  occurrence  of 
pleistocene  deposits  with  marine  shells  of  exii^ting  Arctic  species 
{Mya  truiicata^  Stixirufa  ntgo^a^  &c.),  which  were  found  on  every 
eleration  up  to  500  feet  on  Beechey  and  Comwallis  Islands. 
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June  15,  1853. 

Robert  Philips  Greg,  Jun.,  Esq.,  Edward  Wray  Wintield,  Esq., 
B.A.,  and  Prof.  R.  Harkness  were  elected  Fellows. 

The  following  cummuuicatiuus  were  read  : — 

I.  On  tome  SEcrnoNS  in  ihc  Oolitic  District  of  Lincoln- 
shire. By  John  Morris,  F.G.S.,  Professor  of  Geology  and 
Mineralogj',  Uuiversity  College,  London. 

[Plate  XIV.] 

TuK  following  observations  relate  to  a  series  of  Sections  exposed 
during  the  progress  of  tlio  cuttings  of  the  Great  Northern  Railway  in 
Lincolnshire,  and  which  are  considered  to  be  of  sufficient  interest  to 
be  laid  l>eforc  the  Societv,  inasmuch  as  they  afford  some  novel  |)ointa 
comiected  with  the  Oolitic  series,  and  also  some  interesting  phse- 
Domena  relating  to  the  Drift,  As  many  of  the  sections  are  now 
covered  up,  and  as  they  occurred  in  a  district  where  good  and  deep 
sections  are  comparfltively  rare,  a  brief  record  of  their  general  cha- 
racter will  be  useful  to  those  whose  future  investigation  may  lead 
them  to  examine  the  local  pha:uomena  more  in  detail. 

The  line  of  country  traversed  by  the  railway  between  Grantham 
and  Peterborough  being  occupied  by  a  portion  of  the  lower  oolites 
(which  are  here  diminished  in  breadth),  e\ptises  the  foUowiug  members 
of  the  oolitic  series,  some  of  wliirh  have  not  lieen  prcvinusly  noticed  aa 
occurring  in  that  district,  in  ascending  order  : — Lias,  Inferior  Oohte, 

*  In  lli£  collrclion  of  rorki  from  Melville  Uland,  in  the  Society's  Museum,  a 
ipecincn  of  the  cumpHct  limestone  and  a  cnra!  (FavUteUa  Frankl'mi)  occur :  the 
latter  was  "rollrt-tnl  hy  Lieut.  Liddon,  srt-nnd  in  command  in  the  Expedition  of 
1819-20,"  and  presented  hy  Dr.  Uranville,  f.CS. 
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Great  OoliU>,  a  series  of  shales,  sauds,  uid  eUvs  (Ihr  equivdviit  of 
tlu'  Upper  Sandstone  and  Shale  of  Yorkshire),  (>inibra«h,  Ketlovi^ 
Rock,  and  Oxford  Clay.  Covering  some  portions  of  tbete,  and  n 
coii.iiderable  thickness,  is  a  great  mass  of  toe  northern  drift,  boids 
which  are  thick  accumulations  of  gravel  and  remains  of  a  fluvifttik 
deposit. 

The  be<l8  referable  to  the  DriA  period  which  it  is  iDt«ndcd  tti 
describe  in  the  first  jwirt  of  tl»i5  paper,  ris.  the  snpcrfiria]  detritus 
occurring;  in  irregular  patches  on  the  oolite,  the  bouldcTK'Jay  of 
northern  dnA,  luid  the  gravel  beds  of  the  valleys,  &c.,  will  he  ooticrd 
as  they  occur  from  north  to  soutli,  commencing  from  nrar  Grantham. 

Part  I.   The  Dript. 

Serfion  1.  Little  Ponton  Cutting. — The  first  indicatiniiii.  in  tbrK 
stTtioiu,  of  deposits  connected  witli  (hi*  Drift  rra  (and  pnibahly  lowwda 
the  tiTriiinatiuii  of  it)  arc  mt>t  with  at  ihc  Ponton  Cutting,  »uutb  td 
the  Witliani  valley,  where  the  oolites  art*  fri'tjucntly  tlislm'ated,  the  ilia* 
l(H-atrd  porliouH  lying  at  higli  angles  and  tery  irregular.  Tbeoolitlft 
rocks,  Hiureover,  arv  here  wooiKnl  out  into  hollows  of 
size,  soinetimes  100  yards  in  length  and  50  fcrt  iu  depth  : 
cavities  are  extremely  irregular  iu  form  and  have  a  gcnrriU  dirvecioa 
of  N.E.  and  S.M'.,  and  apparently  follow  the  direction  of  tb*  gneat 
jointing!  or  fissures  of  tlie  rook.  They  an*  oorupird  hy  morv  or  Irai 
stratified  masses  of  clays,  and  sands  with  iM-bhh'x,  with  orca«ioiial 
rounded  boulders  of  sandstone.  !ntrr»t ratified  with  ihmr.  but  murr 
psnecially  towards  the  upper  portion,  are  thick  layers  of  frafnncolaij 
(xnite,  identical  with  the  enclosing  roek,  and  sometimes,  to  tor  low 
part,  large  bioekA  of  the  euune  rock. 

Srrtitm  2.  Itrttrrrn  the  two  Ponton  Cuttingtt, — The  firat  apprsr- 
auce  of  the  northeni  drif\  is  met  with  in  a  Muall  srction,  aboot 
0  feet  deep  and  about  161)  yards  in  length.  iN'twet-n  the  twu  Vot^ 
ton  Cuttings.  The  drift  here  overlira  the  up|>cr  part  (abclU  beds) 
of  the  Great  Oolite. 

Ser^tion  3.  Ureat  Ponton  Cwtttn^.—Tht  sufMe  of  the  oobte  it 
here  excavated  hy  similar  hollows  to  thosr  described  in  tbe  little 
Ponton  Cutting,  and  these  are  aIao  occupied  by  r  shnikr  debris  wbaill 
is  distinct  from  aud  probably  [Histerior  to  the  nofthem  diift. 

At  the  southern  end  of  this  cutting  the  drift  is  appun  m 
Here  a  patch  of  the  tirift  is  c\)u>*rd,  .180  yardx  in  length  at  its  tmer 
part  and  H>0  yards  at  the  base  (the  depth  of  the  cutting  bein^ 
30  fret),  and  overlving  the  shelly  bcdn  of  the  Onlitr,  which  herr  dip 
to  thr  S.  at  a  moderate  angle  ( t,  'J,  3  in  fig.  I ).  {"aiuong  a  dcrply- 
denudrd  valley  in  the  drift,  we  come  to  a  hill  compoacd  of  thr  uunc 
fonnattou,  through  which  a  tuiutel  is  e\eAva(ed  (»k  fig.  1 ).  Tbe 
summit  eletation  of  thiA  hill  of  driA  ahute  thr  datum  fiae  ts  about 
.^<Ht  fei*1,  and  the  dritl  here  fonn!t  nrarlv  tlte  highestt  ground  of  thtf 
district.  At  the  northern  rxtn'Uiily  of  the  tunnel  th«-  ilnt^  ap^tran 
to  be  diviaible  into  two  |»orliou».  The  \ty\ttT  \*mtt,  almut  ?j  feet 
thick,  coosiais  of  tight  gre\  iiandy  clay,  full  of  angular  and  roiatided 
fliBlSt  loine  2  fret  iu  diameter,  and  rrdlrtt  fragmenta  of  dialk 
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mg  in  site  from  8  to  12  inches  in  tlianu'ter  to  pt^bblM  of  the  nse  of 
A  piii^A  head.  The  cIav  also  coutmns  large  boulden  of  oolitic  End 
otner  rocks,  arron^ed  m  somewhat  [mrallel  lines,  the  fonurr  betag 
very  abundant.  The  lower  part,  30  feet  thick,  consist*  of  dark  blutth 
grey  tenacious  clay,  with  traocfl  of  chalk  and  flints,  and  but  ftm 
boulders.  These  latter  arc  generallv  large  and  much  rollc<i  ami 
have  been  derivi'd  from  the  Oxford  c(ay,  oolite.^i,  marUtnne,  and  liaa; 
there  are  also  pebbles  of  mountain  ltiiie*itoiie,  gnuiitr,  aud  uthrr  rocks; 
and  interspersed  with  these  are  numcruus  liassic  fiMsiU,  ••  jh^ 
moHiteSt  Bflrmnites^  Cn/phtea,  Phohidofnya^Sa:.  At  the  jututiita  of 
these  two  divisions  the  boulders  and  pebble«  occur  in  gnratrr  abun- 
dance, lying  on  an  apparently  eroded  surface  of  the  luwer  driA,  whidi 
is  readily  distinguished  from  the  upper  diTiaiou  by  the  couiparatirc 
abst'ua'  of  chalk  and  flint. 

Hnierging  from  the  south  end  of  the  tunnel,  which  is  880  ysrda  IB 
length,  we  see  the  dril\  on  either  sidr  nf  the  rutting  buoying  up  aa 
enormous  irregular  moss  of  oolitic  rock,  through  which  thr  ruttiog 
has  paapod  (see  flg.  1,  >).  Hiis  maiss  of  rock  is  130  fetrt  long,  and.  at  its 
deepest  part,  30  teci  thick  ;  it  Is  much  broken  and  disturb<.-d.  but  the 
parts  retain  to  some  extent  their  relative  position,  aud  belong  tu  the 
lower  portion  of  the  oolitic  beds  of  the  district :  the  surface  is  cuotina- 
ouu  with  the  hill  slope,  and  is  here  and  there  penetrateil  by  totnui?c 
drift  ;  the  lower  part  is  eroded  and  waterworu.  The  depth  of  th« 
underlying  drifl  exposed  at  the  lowest  part  between  the  broken  rock 
and  the  level  of  the  nulroad  is  atn^ut  7  feet.  Unfortunately  the  cha- 
racter of  the  neighbouring  surface  is  so  much  obscured,  that  it  n 
difficult  to  estimate  thr  Uteral  extent  of  this  great  nUM  oTdMtoited 
oolite,  which,  although  so  distinctly  isolated,  retaiiM  miicMt  1IU> 
formity  of  character  to  lead  us  to  infer  that  it  has  not  bero  hit  rp- 
movetT  from  its  original  site.  The  driA  is  here  of  similar  ehararter 
to  the  up|>rr  portion  at  the  north  end  of  the  tminel,  aiul  xs  pem- 
liarly  marked  by  boulders  (oolitic  chirfly)  more  or  IcM  horizontally 
arranged,  and  suMue  of  them  underlying  the  upUfted  mass  of  oolifr. 

Section  A>  Banufithorpe  Catttny. — i'roMing  another  drnudrd  drift 
TaUey.  ^e  come  to  thf  Ba»ingthor{>e  Cutting,  which  rxteod*  for  ahool 
one  and  a  half  mile  through  driA  similar  to  the  above.  The  Ufget 
hoiddcrs  are  more  abundant ;  thirty  to  forty  were  counted  in 
sixty  yards.  They  varied  in  siw*  from  I  to  3  or  -I  feet ;  one 
E  micaceous  sandstone,  with  fostriU,  much  groovetl  and  utriated, 
surt*d  fi  feet  9  inchrs  in  its  tongnit  diameter  and  3  fret  in  depth. 
Thry  art*  generally  mort*  or  lets  siiunrr  in  fonn,  and  lie  on  their  flat 
side,  are  st>nirtimes  puUshrd.  and  frequently  grooved  ur  ttnated; 
the  striae  are  rrstrirtrd  tu  fhoir  dai  Murfacca,  and  are  not  foam!  tm 
the  ed^.  The  boiddcr^  aMumed.  as  U^fure  noticed,  a  horisootal 
arraDgemeot*  eomewhat  foUowmg  the  contour  of  the  surface  of  the 
gntumL  The  Urger  mtwea  conaist  of  mkaceoua  aandarim 
laining  foaails  (mariaCoM  and  corohrMh).  haodea  wfaidk  an 
nmadad  and  aogvlar  fltnta  (aoawtinca  nttorad),  liaa  avplari^ 
•AnMt  niowrtafai-fimeatoiMi,  eoarN  HUMMODfr,  lias  and  chaOt 
nites,  and  other  fosaiU  ;  oocaakmaUy  w  meet  with  local 
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containing  comminuted  clialk  and  Hint.  Another  peculiar  feature  of 
interest  is  the  occurrence  of  large  ant^ilar  masses  of  soft  stratified 
sand,  apparently  removed  from  an  upper  portion  of  the  ooHtic  series 
of  the  district. 

This  upper  division  of  the  Drift  is  of  somewhat  Ughter  colour 
than  the  lower,  and  its  boulders  are  more  numcroua  and  larger  than 
in  the  latter,  and  the  chalk  detritus  is  more  abundant,  but  tlie  hue 
of  separation  does  not  appear  so  <listinct  as  in  that  at  the  northern 
end  of  the  tunnel,  as  above  described.  At  the  south  end  of  tbis 
cutting  the  drift  was  observed  to  repose  on  a  decompused  band  of  the 
oohtic  rock. 

Section  5. — As  far  as  the  Railway  sections  are  concerned,  the 
drift  is  last  seen  in  a  siualt  cutting  a  (quarter  of  a  mile  soutli  of  the 
last-described,  but  it  occupies  the  adjacent  valleys  north  and  south 
of  this  point. 

The  object  of  this  paper  being  8im])ly  to  describe  the  local  pba- 
nomena  of  the  Drift  exposed  by  the  railway  cuttings,  the  general 
arrangement  of  the  Drift,  the  position  of  its  boulders,  and  the  pecu- 
liarities of  the  isolated  mass  of  rock  above  described  are  not  further 
treated  of;  but  the  author  has  to  obsen'c,  that  by  numerous  traverses, 
both  on  the  east  and  west  of  the  line,  be  has  found  tlie  Drift  cover- 
ing a  considerable  extent  of  country,  and  appureutly  ranging  as  a 
band  about  six  miles  wide,  in  a  N.E>  and  S.\\\  direction. 

Casewick  Cutting  (fig.  2).— Freshwater  i^e/*.— The  Cascnick  Cut- 
ling  traverses  oolitic  rock,  which  represents  the  Kelloway  liock  and 
Oxford  Clay.  These  strata  are  overlaid  by  a  deposit  of  gravel  7  or  ft  feet 
thick.  Towards  the  central  part  of  the  cutting  a  freshwater  deposit  is 
intercalated  between  the  oobte  and  gravel,  occupying  an  excavation  in 
the  surface  of  the  former.  This  deposit  is  about  itO  yards  in  width,  and 
it  has  an  average  thickness  of  about  B  feet,  and  varies  in  thickness 
and  character  on  each  side  of  the  cutting.  It  consists  in  the  upper 
part  of  grey  sandy  clay,  2  feet ;  brown  sandy  clay  and  veins  of  gravel, 
IJ  foot;  a  layer  of  peaty  clay  with  fragments  of  plants  and  sbells, 
1 1  fool ;  dark  sandy  clay,  with  plants  and  shells,  pebbles  of  chalk 
and  flint,  and  portions  of  the  northern  clay  drift  in  fragments.  The 
base  of  tike  deposit  is  extremely  irregidar  i[i  oulline  (see  fig.  2,  3),  and 
the  surface  of  the  oolitic  stratum  is  slightly  disturbed  and  re-aggre- 
gaced,  as  it  is  tbroughout  the  cutting.  The  following  is  the  list  of 
shells*  and  plant*  obtained;  no  bones,  however,  were  obsened  : — 

BittiinU    t«ntaciilata,  I 

aod  opereula    V  Plentiful. 

Valrafa  piscinalia  ....J 

crisUta  Rather  rare 

Plauorbi&  margiuatuK  1  « 

cohnatua    J 

imbricatui Only  one. 


l.imneuB  pereger I  Rare  and  irn- 

Succinea  pulri8  J      mamrc. 

Ancvliis  lluviatiliB   ...  \  Rathrr  plenti* 

Veletia  lucuslrla J      ful. 

Cyclas  cornea Rare:       frag- 

tueuts. 
Piiidtum  amnicum    ..     Rather  rare. 


•  The  above  list  hai  been  corrected  by  Mr.  Pirkerin( 
loiDC  portioni  of  the  clay  from  this  deposit.  To  Mr. ' 
determining  the  above-mentioned  Cyprides. 


who  also  kindly  examined 
R.  Jones  1  am  obliged  for 
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1  Mm. 

1  ' 


lire. 


Pisidium  pulchcUum . 
■  puiilliiiu ., 

obtnule? 

H«Uxhfipifla lUrc. 

pttldicUft  Only  two. 

^^Mal«aU(jroiuig)    Only  f>n«. 
CirychiuiD  ntotmuni    Only  two. 


Ctndona  repuiu. 


Tlmifihik 


Cl^rU  (ttiuU  fpedet) 


(young) 


OactiIvc. 
One  nlTCL 


Spine  of  BdiinQi    ... 

I^lemniK*  

Arc« 

Cerithium    

Other  cutft  ftud  frmj- 

menbi    of    marine 

Boimali    

l^eeds  uitl  other  vrfMable  ntutm 

Ccrmtopliyllum,  SqubWil,  Ac 


The  fre«hwAtcr  deposit  on  one  ude  of  the  cuttiuf;  appeared  lo  be 
intercalated  with  the  superiucmnbe at  graicl,  but  uu  tlu*  euteni  mdt 
there  appeared  a  wi'lUlefiucd  tine  between  it  aiid  the  overlvioi^  gnurd, 
as  if  the  freshwater  dr[»oeiiC  had  l>oen  eroded  ;  the  gravel  formiog  a 
continuous  and  uiiifomi  covering  over  this  hod  and  the  adJMrai 
snndy  and  orgillaooou^  strata,  in  a  doprcuiion  tt{  which  the  fireahvMcr 
bed  had  been  pri'^iouslv  aocunuiUlcd.  'Vhr  gravy)  depoait  CUUMBte 
chictly  of  rounded  and  angidar  flints,  rolled  qiuirtK  ptbbltT^  ml  a  ftm 
other  rm*kft,  as  oolite,  ike,  and  ssouie  snmtl  saiid-^tooe  bouldrf**  inr- 
gidarly  8trnti6ed  with  occasioual  layers  o(  suuU  |irhblc*,  msbm  t£ 
clay  and  loam,  and  fUhen  much  mixed  with  a  rhalkr  paatc,  tlit 
larger  pobblefl  occurring  at  the  haM> ;  the  gravel  overlie*  3  fret  of 
greyish  brown  sandy  clay,  cuntainiug  fragments  of  BeUwmitm  and 
Gryphaa,  witfa  veius  of  gravel  at  the  upper  part,  which  is  invgnkr 
and  wary, 

Thrv«  milea  to  the  westward,  in  tlie  valley  of  the  Gwaah,  aaotWr 
freshwater  dcfiosit.  aliout  6  feel  thick,  intercalated  with  grmfel,  hm 
been  met  with  i  it  contains  lan<l  shells,  &c.,  and  bones,  and  may  br 
of  slightly  later  date  than  the  oite  above  described. 

Bn^ikorp^  Cutting. — railey  yrat^. — The  gravel  nutto'd  m  lUr 
prrrioiis  section  again  occurs  at  the  northern  end  uf  the  Baittli.<r]w^ 
cutting:  and  although  at  thnt  N{K)t  of  Umitcd  eitenl.  and  abuiuiix 
against  the  Kide  of  the  hill,  it  fnnuR  a  portion  of  a  deposit  whieh  t*  ui 
considerable  extent  and  thickne^'i.  sometimes  attaioilig  20  fvcC*  aoii 
occupying  ehietly  the  sides  of  the  valleys  and  the  upper  KUteBi  af 
Uie  lower  grouiuis  through  which  the  tiresent  draioan  it  d 
This  deposit  ooQsists  of  coarse  rounded  gravel  of  —nnitnw. 


and  flint,  with  oocasional  angular  fragmrnts,  a  few  small 
and  i!iter«(M>r«ed  patcheaand  aeamsofaand  .  the  whide  de| 
cuarsi'lv  ^Iratitird,  and  in  iM>me  [larts  exhibiting  vrin-hke  ixiarklDia 
of  chalky  matter.  This  gravel  ocrurs  over  a  cuiuiderablr  area  in  tlna 
district;  it  may  be  obsened  at  Ponton,  near  Ltttli-  tiytharo,  and 
around  Uffington ;  it  must  not,  however,  be  coufouutW  with  Ifat 
■malkr  tad  more  angular  gravel  of  the  pmtnt  riw  vallryt. 


The  age  of  the  Casewick  tirpcwit  abow  described,  wlueb  is 
sideri'd  to  be  povtcrior  to  the  boulder-rUy,  mar  be  relat^l  to 
fouml  in  the  rastem  district,  sji  at  lloldemesa,  kc.^  aad  ptobabljr 
also  to  that  of  Mnndealry,  deacribed  by  Sir  C.  LycJl  m 
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towanls  the  close  of  the  Drift-clny  period  nnd  siibsctnicnilv  covrrcd 
by  beds  ot*  gravel  and  lonm ;  Sir  Charles  in  that  case  I'onsidcring  the 
freshwater  btrcain  to  have  been  of  suthcieitt  force  to  counteract  the 
causes  hy  the  intluence  of  which  the  houldpr-clBV  was  nccumnlnting  in 
the  contiguous  spaces.  The  Casewick  deposit  afVords  no  eWdence  of 
a  similnr  nature. 

In  estimating  the  influences  which  have  produced  the  phff.noroena. 
a  portion  of  wbach  only  arc  disclosed  by  the  above  sections,  it  will  be 
neoesBaiy  to  consider  the  general  disturbauces  which  have  ntfpcted 
the  district  and  the  changes  it  has  undergone,  \{z.  the  origin  of  the 
great  transverse  vallcvs,  as  the  Nen,  Welland,  Witham.  and  Ouse — 
the  scooping  out  of  the  channels  and  vallevs  anterior  and  posterior  to 
theNortnem  Drift — the  overspread  of  the  brift  itself — the  dislocation 
and  undermining  the  oolitic  rocks,  and  their  subsequent  depression 
into  the  adjacent  valleys — the  re-elevation  of  land;  its  effects — the 
accumulation  of  freshwater  strata — the  subsequent  covering  of  the 
valleys  and  low  grounds  by  thick  gravel  deposits ;  their  partial  eleva- 
tion and  denudation,  and  tlie  tinul  formation  of  the  present  valleys. 
These  phirnomenft  are  intimately  connected  with  and  succeeded  each 
other,  producing  the  physical  contour  of  the  present  surface,  by 
which  tlie  drainage  of  the  district  has  been  permanently  eifected. 

Part  II.   The  Ooliteb. 


I 


Between  Barkstone  and  Grantham,  including  the  Peascliif  Tunnel, 
the  railway  traverses  the  lower  lias,  marlstone,  nnd  a  part  of  the 
upper  lias,  but  no  detailed  de8cri])tions  are  here  given ;  the  nectiona 
exposed  atfordcd  the  usual  mineral  and  palicontological  characters  of 
I  he  strata,  the  characteristic  species  being  very  abundant  in  some 
places.  The  lower  lias  at  Jericho-wood  coiLsistcd,  in  the  upper  part, 
of  greyish  clavs  passing  into  dark,  slaty,  and  finely  laminated  clays, 
streaked  with  terruginous  bands  and  zones  of  small  ami  large  septnna ; 
the  fossils  were  not  distributed  throughout,  but  occurred  in  bands; 
among  the  most  abundant  were  AmmoniteSt  Belemnitea,  Pectetiy  Ino- 
ceramiu,  Cardinia. 

Commencing  south  of  Grantham,  the  first  or  Spittlegate  Cutting  is 
thrtjugh  the  upper  lias,  consisting  of  about  30  fc(tt  of  dark  tenariou** 
clays,  with  four  rones  of  small  and  large  septaria,  generally  of  a  tabular 
form,  and  dipping  with  the  clays  towards  the  south-east ;  the  upper 
part  of  the  lias  is  of  a  grey  or  tight  ash  colour,  resulting  probably 
from  atmospheric  action ;  above  this  is  about  9  feet  of  very  frag- 
mentary' oolitic  rock,  sometimes  ferruginous,  and  associated  witli 
siliceous  sand ;  some  portions  were  more  solid,  and  appeared  as  if  in 
titut  bnt  generally  the  bedding  was  very  irregular  and  disturbed  ,  a 
few  fonils  only  were  noticed,  chietly  Pectinfs  and  Strrjmliv.  The 
lias,  however,  was  tolerably  rich  in  fossils,  especially  in  some  places ; 
among  the  most  abundant  were  A wc» A* or*/ w»,  Panopaa  donaci/orntia 
(many  in  vertical  position),  Ammoniies  Walcottii,  A,  serpentinus  I 
Tlie  railway  crosses  the  deep  and  narrow  valley  of  the  Wilham,  which 
ft  flo^vs  over  a  continuation  of  the  upper  lioa :  iu  the  excavations  con- 
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noctcd  with  the  work;!  some  intoreKting  facts  wen*  duclowd.  twnlinp 
to  the  infVri'iici'  that  this  [lortion  o(  the  stratum  wu  dr|>osi(fd  Bwlrr 
very  qiiiesrent  cnnditioas.  The  Lias  wa5  finely  Inutinfttcd.  aud  inter- 
Btratified  with  it  were  thin,  tabular,  tralcareo-nliceoud  Uyrrs  or  arp- 
tAfifU  eontainiug  ahundnntly  the  Prmdonia  Bronnii  (now  lant  rcconlra 
M  British),  and  pcrlcrtly  regular  toixe^  of  two  or  ihror  s|>rrifs  erf' 
jimmonitfM  in  every  stag*  of  growth,  from  the  moat  minntr  (about 
the  aiie  of  a  pin's  head)  to  their  full-jrrown  or  uaual  aixc — milwuiii^ 
as  it  were,  a  colony  of  these  creatures  which  must  havr  Urcd  ad  died 
on  the  spot.  ApttjcM  were  associated  with  many  of  the  Amgrntmim^ 
and  with  iheni  were  examples  of  (hfjtnth  rr/trra.  Sow. 

Remains  of  mseets  anil  of  fish  were  nbtaine<l  from  this  portioa  wi 
the  deposit ;  a  fact  in  accordance  with  their  mode  of  occurrrnw  Ib  • 
atmilar  pobition,  aa  reganla  the  upper  lias  of  Dumblvtou,  Alderto^ 
and  llmmster*. 

Although  the  inferior  femipHO"*  oolite  is  not  vUihle  in  the  Dflt 
cutting  to  be  described,  ita  range,  position,  anil  thickness  are  fully  in- 
cheated,  ID  ascending  from  the  river  to  the  level  of  the  railwar*  by 
the  surface  of  the  ground  and  the  uccurrencr  of  sprtnga  at  the  Isnc  bb 
its  jimrtion  with  the  lias:  the  thickness  may  l>e  estimated  at  abovl 
.'10  ft*et,  the  iip|ier  |Mrt  iiccurring  a  tittle  Ik'Iow  the  level  of  the  Enr. 

The  Little  Pouton  Cutting  next  fullmns.  and  iii  which.  a«  brietfy 
noticed  in  Part  I.  p.  3IN«  the  oolite  rocks  are  much  diiiturbnl  and 
Hanircd,  the  diblocated  b4*d.4  lying  at  great  angles,  in  v&rioiu  dirrrtinaa 
ud  Tcry  irregular ;  besides  whicl).  a  small  faiUt  is  visible  ia  the  greftt 
•aDd-pi|>e  in  the  cutting.  At  certain  parts,  however,  the  ctnrta 
are  folcrablv  parallel.     The  greatest  depth  of  the  ratting  ia  afaoM 

;')0  fei't,  and  conaista  of  the  futlowiug  deaoeiiding  acrifs : — 

krt. 
Rnbhiy  uolite,  composed  of  rag  and  vor^-  comniiautcd  theUy 

beda .    , . 

C^ompact  abcUy  beds,  thick -bedded,  some  piaolitic tS 

A  thin  band  oV  slaty  clay — 2  to  3  inches. 

Compact  marly  and  shelly  ruck»  with  tueina.  Puma,  OHm, 

Jrirula^  TrirAitrt,  C\tral»      ^ 

Marly  oohtic  rock,  containing  GervtHia  aatim. $| 

Compact  marly  rock,  with  few  oolitic  grains  ...  I 

Thin  Trin  of  clay  —J  or  3  inches. 

Coarae-grained  oolitic  rock       .  6 

8lratitied  grry  aandv  clav 1 1 

Marly  oohte,  full  of  small  Pertens OJ 

T'Onifiact  marly  and  sandy  rock,  with  GtrviUim  mcUm^  7W- 

ffOHta  PAtftt/m  .....     ,, ,.      5| 

Ferruginous  sandy  oolite,  with  ahella  in  fbigmcat*. 1 

•  rran  ttM  Anl  t«o  lucaliii««,  Mr.  U .  R.  BiaMd  hai  kuMj  w«l  ow,  lbr«a» 
pahMB.  •padaaaa  anaiaiaiag  iaiarts  aad  lb*  tana  qurtw  «f 
aUo  MunchMoa's  Gfokm  of  CbdlanbaM.  U4  v4ii.  by 

^  3&:  siiit  Brodic'i  FomI  laMCts,  p. Ui.  T  ^ndtA  nm^m «I  tl 

araaoti(-><]  man  intrreatbig  paper  oti  \\  \b«  VppvaMd  Ml 

«f  riiBi  localitv,  (oDimualeated  hy  Mr.  C.  '<«">  .v  *■•  tU< 
aad  Nataral  lliitvr>  Society  U)3. 
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The  strata  uf  this  cutting,  with  the  exception  of  the  upper  portloD, 
are  presumed  to  represent  the  lowest  portion  of  the  white  oolitic 
rocks  of  the  district,  or  those  which  immediately  overhe  the  brown  or 
femiffinous  rook  before  noticed,  into  which  the  lower  saudy  bed  is 
considered  to  pass.  These  strata  offer  some  peculiar  characters  in 
their  fossil  content^^,  as  compared  with  other  districU»,wliicb  might  lead 
us  to  infer  a  different  relative  position,  and  will  be  hereafter  noticed. 
The  physical  characters  of  these  beds  also  vary  over  the  district, 
as  might  be  expected  from  thuir  nature,  so  that  it  is  difficult  to  allo- 
cate each  individual  stratum  ;  but  a  ^>neral  uniformity  is  obser^'able ; 
the  stratified  grey  sandy  clay  is  seen  occurring  about  the  same 
position  in  the  (quarries  at  Waltoam,  nine  miles  south-west  uf  the  rail- 
way. As  a  genera]  rule,  it  may  be  obaened  that  these  lower  beds 
have  a  greater  amount  of  marl  in  their  composition  than  the  upper 
beds,  and  this  character  obtains  over  a  large  space:  in  these  bedd  also 
is  found  a  certain  assemblage  of  Testacca,  some  of  which  also  occur 
in  the  Inferior  Oolite  of  Gloucestershire. 

The  upper  portion,  ur  ro^  beds^  are  more  shelly  and  pisohtic  in 
structure,  Honictinies  thin-bedded,  and  fretjucntly  showing  false  bed- 
ding or  oblique  lamination  ;  the  inclination  of  the  laminse  being  about 
30'',  and  having  in  many  histaiicea  a  south-easterly  direction.  In 
this  series  frequently  occur  thick  beds  of  freestone ;  a  good  section 
of  them  is  seen  in  the  neighbouring  quarries  at  Houghton  llill. 

Between  the  Ponton  Cuttings  are  two  sections  of  limited  depth, 
from  (J  to  9  feet,  consisting  of  the  nhelly  pisolite  with  false  bedding, 
and  containing  many  siuaJl  uuivatve  shells,  as  Cerithiutn,  Neritifea, 
Patella  {P.  ruffoaa),  and  some  small  bivalves ;  the  drift,  oa  noticed 
at  p.  318,  covering  a  portion  of  one  of  them. 

The  Great  Ponton  C-uttimg  differs  in  its  general  section  from  that 
at  Little  Ponton,  in  consisting  mostly  of  the  uppi'f  beds  of  the  series; 
at  the  north  end  the  strata  are  JisWated  and  disturlwid,  having 
the  larger  excavations  filled  with  the  brown  sandy  clay,  &c.,  and  the 
Fraallcr  ones  with  nxbbly  oolite  and  patches  of  drill ;  about  the  centre 
the  beds  are  tolerably  uniform  in  ])osiliou,  and  continue  with  agradiinl 
incHnaliun  to  the  soutliem  end  (Qg.  1),  where  they  are  covered  by  a 
thick  mass  of  the  northern  drift,  the  inclination  appearing  greater 
than  it  really  is,  from  the  rise  of  the  railway  line  to  the  same  point. 

A  slight  fault  is  visible  at  the  northern  end,  bringing  down  the 
shelly  beds.  The  average  thickness  of  the  section  is  about  .'JO  feet,  and, 
about  the  middle  of  the  cutting,  it  exhibits,  in  descending  order — 

ftei. 

Uubhly  oolite    ...      5 

Eight  to  ten  beds  of  shelly  oohte,  in  some  parts  soft  oolite  and 
very  fossiliferous,  with  five  zont^of  Terebratuh  and  Lima 
in  various  stages  of  growth,  with  inten'Cning  shaly  beds  .   15 

A  soft  marl,  coutaining  Oysters  in  abundance  at  the  north 
end,  dividing  and  becoming  thinner  and  finely  laminated 
southwards — varying  from  I  foot  to  -1  inches. 

Marly  rock,  with  Corals,  AVn/icea,  Turbos  irregular 2 

Coarse  shelly  oolites  and  freestones • 15 

Z2 
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^^^1              The  freestones  are  not  continuont,  and,  with  the  anonatMl  thtUr 
^^^m          rags  and  ovorh-ing  marl,  are  lust  beneath  the  level  of  the  tim*  towart^ 
^^^H          the  south  enJ,  near  to  the  point  above  where  the  mass  of  drift  fin* 
^^^^          appears,  the  iiitennediate  space  being  occupied  with  the  ehellj  iHla 
^^^1          and  cones  of  Tercbratvi<e.     Between  ttie  oolite,  and  partly  wiMntaig 
^^^H          it  from  the  drift,  is  r  femiginous  band  and  about  7  feet  of  WMy  cliy 
^^^H          and  shale,  the  renuiauta  merely  of  a  thicker  scries  of  stnta  IwiWllf 
^^^H          described  (fi^.  1,  i.».a).                                                                               M 
^^^1               In  (lie  following  table  are  enumerated  the  shells  which  hare  bi«a    H 
^^^1          obtained  frfmi  the  upiMT  bhelly  beds  of  this  cutting  ;  nmoog  tbe  moil    H 
^^^H          abundant  are  IWten  lenSf  Lueina  iietpeeta,  two  or  three  ■peciu  of    m^ 

^^^H           ArciU  Opit,  laMcrmui^  Mtarte,  anil  also  ( 
^^^H          Corals,  Brjozoa,  and  Echiuoderms  were  tci^ 

^^H          Table  l,—LUe  of  the  T^ttocea  of  Me  T/r; 
^^^H                   ion,  Lincolnthirf  i  amf  their  Dt^tribafio 
^^^M               ferior  Oolite  of  ¥ork$hrt  and  Qlou^ste 

^^^H               Ptcroccra  (AUria)  armata.  LyeHI  if  Morrig 

^^^H               Ceriihinm  eenunaturo,  J3«cni     

^^^H               —  liniaaonne.  Rimer    

^^^^^H              pTf""    f-y'*''*f  \  WtrrWr ■  ■ , 

'  rare. 

^er^h 
n  in  i 
rthire 

O*.  0. 

• 
• 

• 

• 

• 
• 

• 
• 

• 
• 

• 

KM  an 

JktOr 

iar.o. 

• 
• 

edk«/ 
Ml  oa 

Ur.  O. 

• 

• 

• 
• 

■ 

• 
• 
• 

• 
« 
• 
• 

• 

• 
• 
• 

^1 

• 
• 

• 

• 

• 

^^^H              Nerinca  VoUnf,  Desi^ 

^^^^J             tPlHuianvlla  Ho»loni».  hjfcHt,  a.  sp.    

^^^B               ciDcta.  Pkilt 

^^^^^H                                t«».^.B*MtI«^      f^y^tf    A.    t^MM^'f 

^^^H               Aetconina  fHAbm,  f^hiU.  up 

^^^^H                      4-    -     ■  ntvPimi1«Vii.      Ty^^tt     It     ap 

^^^H               hr.*;».  .jj»»*» 

^^^H                '■^—  GomoaiUi,  Ijyeett 

^^^H               ^-^  eanci-lWa.  Morru  ^  LfCHt    

^^H              Turbo  I^Nulyei.  D'Arch 

^^^^H              pi,;n;|»ii    i.y^^tt  ^  tfAMY* 

^^^^^1             'f ermmitiii   Phill                ■  ■  ■  i  i  i 

^^^H               ii^»i».f.              IV  i^t 

^^^H               divcoidrtim,  Lycrtt  tV  Morrit 

^^^H                     ^Mtii*     tVA^^k 

^^H                ieu.ir(M.(Iaf.  O.  Krmare> 

^^H               Behia,  irOrfr.  iOr.  O.  PnuiM)   

^^H            t orauiMimu*.  O'Orb.  ( lof.  O.  Kr.).  var. 

^^^H              PlwinitniiiMia  retacuiata.  ?  Dttkmg 

^^H             IVovkoloam  adnwb  Lyeef/ 

^^^^^H                             l*«l*>lt«    ni.*.i>>i      *fMM                               

^^^^H             tTaaorcdu  AnnifnnoiK,  PlaU,  Ml 

^^^^1            -^         Hipdalai  l^frtii 

^ 

1453.]                      MORRIS— LINCOLNSHIRE  O 

Opm  nmilis.  Sow 

pibbosua,  Lycett 
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marly            ^^H 
d                   ^H 
-udted            ^^^^ 

ing                 ^^H 

been            ^^H 

ired  in             ^^^| 

■fCyprina  iiucifoniiis,  hyceit 

Astiirte  reeoudita*  Pkiil.  sp 

minima,  Phili 

excavata,  How.  var 

Ltirina  dejpecta,  PhiH 

Mynconchtt  craiwa.  Sow 

Trigouia  puUiu,  Sow 

Moretonin,  Lyceti  &  Morris  

Area  llirsoiicnsis.  D'Arch , . . . . 

Prattiu  Morris  ^-  Lyceti 

• Eudesi,  Morris  Hf  Lycett 

pectinata,  Phili 

oblunga.  Gold/.     

icmula,  Ph'ill 

cucullata.  Goldf.   

Uuicardium  depressuin,  Phili.  ip.    

tCeromya  aimilis,  Lycett    

Mytiltis  imbricatus.  Sow 

Lima  diipUcata,  Sow , 

t Pontonis,  Lycett 

— ■   '  belliila,  Morris  ^  Lycttt 

Pteroperua  costatula,  Dnlong 

■         gibbosa,  Lycett 

])VffiniEa,  think 

Ancula  ectiinata.  Sow , . , 

Hinmtei  abjectus,  Phili 

vcUtus,  Goldf. 

H       Ottnca  i^garia,  Sow 

■ ,  «alcifcra,  PhUl 

f        Pecten  lens.  Sow 

Tt'rt'brptiiln  maKtUata,  Sovp.  .  ■  ■  • 

The  rock  from  whence  the  majority  of  a 
was  a  soft  pisolite,  the  shells  being  gcnon 
rarely  broken.  Associated  with  them  were  r< 
rock  and  c-asts  of  shells  in  a  similar  matrix  (i 
rithia),  much  rolled  and  eroded,  some  of  thciii 
wth  calcareous  matter,  apparently  resemblin 
of  recent  origin  described  by  MM,  Serres  am 
the  Mediterranean,  in  the  vicinity  of  Algiers. 

The  oolite  rock  dips  towards  the  adjact-n 
pierced  about  GO  feet  iu  sinking  a  well  close  \ 
■  IS  also  quarried  in  the  vicinity. 

1      t  These  species  are  described  in  ihc  Appendix  U 

t 
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The  cuttings  continue  through  the  i\ni\  for  four  milrs,  ft*  ftbovr  dt- 
Mrribed,  Section  4,  p.  3*i0 ;  the  fwutheru  inclination  oftb^  lint  OMtt- 
mencing  about  the  north  end  of  the  long  Drift  icrtion. 

With  the  following  section  cnminenees  a  new  Mries  of  brdi,  lb* 
rharneters  of  which  hare  not  luUicrto  boea  fuUv  noticed,  aiul  whid^ 
from  their  pecuUnr  features  and  pomtian  between  tlie  (>i»lite  ami  Com- 
brash,  are  the  eciuivfllenlit  of  strntft  not  hcretoforr  rrcflguiretl  a*  oe- 
curring  in  this  district.  Two  of  the  prctions  only,  tho«»  of  E»M^dfBC 
and  Danes'  Hill,  &how  their  full  deTelopmeut ;  but  the  drM-nptima 
will  be  cr)ntinued  in  regular  order,  ho  ns  to  explain  the  vartablo  iLaiuM 
of  the  strata,  their  thinning  out,  and  the  denudation  to  which  tWj 
have  been  pubjected. 

Sonth  of  the  road  from  Colsterworth  to  Burton  Cog^M  the 
expoaes  in  descending  order  the  following  bcda  :-— 

Soft  broini  marly  rock,  with  two  intcrcalafcd  lavm  of 
OvifterB  ;  tlie  rt>ek  coutaiiut  aUu  Perma  quadrufa^  }iodiotm^ 
Lima,  Srrpufa,  Jfcc. S 

Striped  clays ...    2 

Bituminouii  cUy,  with  marine  t  shells :  ui  this  bed  wm  found 
a  large  stem  of  a  tree .  ti 

Grey  clay,  with  nodules  of  Umestooe  ;  and  with  vrrticttl  stcma 
or  roots  of  plaut.i  proceeding  from  the  upper  bed. 

Green  and  white  clays  . .  ....        ...... 

Slaty  rock,  shelly,  coutaiuing  Oiiren  and  Cyrtna. 

The  oolitf  occurs  in  llie  vallry  !ictwet*n  tliis  point  and  tJie 
•I  Corby  rtthd,  where  it  fonns,  for  7  fe4*t,  the  lower  j)art  of  thr  cuttiM^ 
it  conaista  of  slu'lly  ooliti*  and  freestone  witli  false  bedding,  thr  iaro* 
nadoo  being  30'  north.  The  uolite  is  coverrd,  as  ia  in-urrmllv  th* 
case  throughout   the  district  whrre  the  U|ip«rr  cUya  r\;  ^  a 

femiginous  band  I  foot  thick,  with  occasional  patches  ot  ^v. .ml 

Wehsterite  ? ;  over  this  are  1 5  feet  of  dark  and  grpTiah  ckj^  villi 
bands  of  more  hituminous  clay  and  lignite,  but  im>  tmcea  of  alwlls 
wvre  obscncfl.  The  cUvs  and  oolite  continue  through  tfae  nrti 
rotting,  but  the  licdi  are  leas  regular,  the  clava  indcDtinf  iW  ooUk^ 
which  is  rerii'  ruhbly  where  expoaed,  but  at  the  baa* 
and  oceaaionallT  shrlly  :  the  principal  jobitt  arv  N.W 

Tha  SmjrMd  Cutting  presents  a  similar  aeetioo  lo  thoaa  jvC  ifte* 
scribed,  eonaiatins  of  dark  grrrn  and  brown  clays,  wavy  and  inTgaJar* 
overlying  the  onhte  and  the  interxcning  ferruginous  tiand  ;  t|i#  oolila 
ii  aheUy  in  placK,  rontninn  marly  ronrri-tiou«  or  jtrbbln^  and  ia  augur- 
timm  pinkish  and  tinr-^rninrd.  at  utlur^cciamrly  pisoUtic,  ami  bloiili 
in  the  centre  of  thr  nimwi.  Drer  srmir  parts  of  this,  aa  well  as  tlir 
two  preceding  aeciions,  tracrji  of  Mnall  anguUr  tlint  wid  oolitie  gravH 
werr  obaerveti. 

The  Connlbofpe  Cutting  is  a  continuation  of  thr  «ame  arnes  nf 
beds,  but  increaard  in  thickncaa  and  varying  in  rhaiactcr ;  km  4t» 
art-nding  order  :— 
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feet. 

Mottled  clay  witli  Immis  of  Oysters , ^ 

Dark  l>itumiuous  clay 1 

Compact  sandy  and  occasionally  soft  shelly  rock,  with  vprli- 

cal  remaiofl  of  plants ;  the  shells  arc  not  minierous,  com- 

])rising  the  genera  yatiea.  Modioli,  Triffonin      .  3 

Stratified  dark  green  and  brown  shelly  cUys    ...  1 

Stratified  dark  olayt)  with  lavers  of  shells,  not  broken,  and 

indicating  the  beds  to  have  been  deposited  under  quiet 

conditions ;   the    shells    are    .IriculOf    djtherea^   Perten, 

Lima,  Ostrea^  Tcrftratulu,  Linyuloy  and  probably  Cf/nma     4 

Mottled  and  dark  clays 6 

Hitnniinous  band OJ 

Stifl'  brown  and  greyish  days  :  uo  shelU:  numerous  vertical 

plant-niarkingrs 7 

While  and  yfHow  clays    , -i 

Ferruginous  band 1 

Oolite,  fine-grained  and  pinkish,  the  blocks  orcasinnally  with 

blue  cenlrca  *  ;  some  of  the  beds  coarser,  and  containing 

small  shellsr  as  Cerif/tium  and  Serinaa^  from  ......    12  to  13 

Two  small  seetic^ns  of  the  oolite  occur  between  this  and  Oeetou 
Cutting,  which  latter  exhibits  the  following  descending  series  : — 

feet. 
Irregular  laminated  grey  and  green  sands  and  clays,  with 

layers  full  of  shells  in  jmrts 6 

Soft  sandy  rock  full  of  shells,  as  Modiola,  Oatrea,  Pecien.  .       1 J 
Bituminous  and  dark  green  clays,  witJi  occasional  shelly 

layers    5 

Greyish  clays,  in  some  parts  finely  bituuuuous  (G  inches),  at 

base 1  J 

Greenish  sandy  rock  with  vertical  |>lant-markings 1  ^ 

Various-coloured  clays,  green,  grey,  brown,  without  shells. .     10 

Ferruginous  hand. 1 

Oohtic  rock,  thick-bedded  and  horizontal,  with  occasional 

false-bedding  at  the  upper  part ;  tncliDstiou  of  oblique 

laminie  30°  N. 
The  Little  BythamCutting presents  a  similar  section,  the  beds  vary- 
ing somewhat  in  character  ((.  e.  less  fossilifurous)  and  thicknens, 
especiallv  towards  the  ii]>|jer  part ;  the  sandy  rnck  with  Mtulioia  is 
wanting,  but  tile  clays  are  full  of  small  Oysters  and  mueh  thicker; 
the  total  tliickness  of  clays  is  about  30  feet  overlying  the  oolitct ;  the 

*  Fmm  M»mp  recpnl  experiments  it  vroulil  appear  thai  tlie  blue  colour  of  llip 
nnlile  may  l>c  tlue  to  the  presence  of  sulpluirct  of  iron  :  see  a  paper  by  M.  Ebelaian, 
Bull.  Ceol.  Soc.  HraiK'f!,  2  »er.  turn.  ix.  p.  221. 

t  Thr  cloys  Mhich  here  cover  t!>c  oolite  (and  thft  obscnalioTi  applies  to  the 
whole  ilifitriet)  )iav<!  materially  tended  to  ita  preserration  as  a  solid  mclc,  in  pre- 
venting the  orrlinary  effect*  of  atmosplieric  aclinn,  which,  when  the  surface  is  not 
so  covrred,  cauiiea  it  to  split  up  into  shivers  and  renders  the  upprr  part  rompani- 
tively  iiselCAk  bb  b  huiMing  inaierial.  This  ulwrrvation  tii«y  be  uii-fiil  to  those 
who  have  oceuion  to  iiearrh  for  or  avail  thcaueWes  of  the  buUding-fiionc  of  the 
diiirict. 
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latter  wnn  quarrietl  to  some  depth  h\*\ovt 
the  level  of  tlic  line  unci  presented  the 
following : — 

feet. 

Pinkish    oolitic   rock,    obliquely 

laminated    (l.i''),    the  thicker 

layers  heing  separated  by  scams 

of  clay  with  crjaUUized  gvp- 

lum      ... I 

Oolitic  rtK'k  4 

Compact  oolite  with  iVa^entA  of 

shells    ........  5 

('onipact  tnarly  rock  with  Neri- 
ntfti  and  Lncit^a. .....    3 

Compact  ouhtic  rock,  abotit    .    .    8 

The  Careby  ('UttinR  (denuded  in  the 
centre)  extends  for  J  of  a  mile,  and  ex- 
powN*  the  lower  bituminous  and  brown 
clays  overlying  the  oolite  of  \h  ft*et 
thioknCAS ;  it  in  thick-beddrd,  and  blao 
in  \U  centre,  iiomctiine.4  obliquely  lanii- 
nnte*!  and  shrlly,  with  zones  of  marly 
c*>ncretions ;  the  shells  are  chiefly  Limta^ 
Vrrtrn,  (Utrra,  Tfrrbratula^  and  a  few 
conili  I  aomf  of  the  beds  exhibit  a  borcil 
vnrfiicc. 

A  small  wrtion  aynin  e-tnoscs  the 
lower  clays ;  oiiil,  crowing  tnr  vnllev 
travrrned  by  the  river  Glen,  DnniV  Hill 
Cutting  (tig.  .1)  rxhibitii  a  good  typical 
■ection  of  the  superincumbent  clays 
vix. — 

fert- 

Cnmhnuh  in  patches,  with  the 
chamcterLitic  IwsiU       . .    2  to  3 

Conijmct  .tundv  and  niarlv  ruck  .    3} 

Marly  ruck  fu'll  of  shells'  2 

Oynter-bcxl.  compact  at  bottom 
and  sofl  at  ton,  full  of  uvBtera 
flatlr  amngra,  and  a  few  otlier 
ahadi.  Ptnu,  ke..    H 

Clay  and  sofl  marly  rock,  vrry 
irr«c;aUr 4 

Clay  racloeiog  «helly  ruck  4 

Orera  sandy  clay.  PAofadouitfa, 
&c.  . 

niluiniimua  clay 

Concretionary  uind  ami  lime  rock 

Shelly  clav»,  AV*»nff,  &c. 

nUck  auf[  grccu  rlaye  (do  ihrltt) 
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fwt. 

Shelly  and  snnrly  elny.S  bituminous  at  base  and  with 

fragments  of  plants  liorizontally  disposed I J 

Grey  enndy  and  marly  rock,  up]>er  part  (9  inches) 
less  shelly  than  lower,  with  vonical  jilant-markings 

(root-  or  stem-bed) 2 

Shaly  clay 1 

Bituminous  clay.  .  .  H 

Green  clays .'fj 

Greyish  and  dark  clays,  finely  laminated  ....  1 

At  the  southrm  end  these  lower  clays  are  about  IJ  feel  tliick  be- 
tween the  root-bed  and  the  ferniginous  band,  upon  which  latter  they 
reposi*,  and  below  which  the  oolite  extends  a  few  yards  only  into  this 
part  of  the  cutting.  It  may  l>e  remarked,  that  the  beds  exhibit  a 
ayuclinal  dip  towards  the  centre,  at  the  angle  of  which  a  small  fault 
is  visible,  giving  to  the  position  of  the  stem-bed  in  this  section  an 
irregularity,  and  somewhat  affecting  the  parallelism  of  it  iu  regard 
to  the  other  sections. 

The  Aunby  Cutting,  the  contour  of  which  is  verj-  irregular, 
although  not  exposing  so  complete  a  series  as  the  last,  still  presents 
some  differences,  more  especially  observable  in  the  arrangement  of 
tlie  plant-bed,  which  in  this  section  exhibits  a  different  mode  of  ac- 
cumulation, being  here  replaced  by  two  distinct  bituminous  layers, 
each  of  which  has  its  accompanying  root-ljcd  ;  the  ujijier  bitumiimus 
clay  attaining  the  thickness  of  2  feet,  with  lignite  and  impure  cool  j 
the  lower  is  about  3  inches,  and,  with  its  nccomi>anying  root-bed, 
thins  out  towards  the  north  end  of  the  cutting.  The  following  is  the 
series  about  the  middle  of  the  cutting : — 

feet. 
Grey  and  whitish  clays,  with  markmgs  of  plants  at  base. .    9 

Sandy  and  shelly  clays 3 

Dark  clays 5 

Green  clays,  finely  laminated   2 

Bituminous  clays  with  hgiiite  and  cual. 2 

Grey  aondy  clay  with  vertical  plant-markings .    I^ 

Bituminous  day,  2  inches. 

Grey  clay  with  stems    2^ 

White  and  grey  clays    . .    7 

Ferruginous  band 1 

The  oolite  extends  along  the  base  of  the  cutting. 

With  the  Essendi no  Cutting,  now  to  be  described,  the  argillaceoua 
and  shelly  series  terminate,  as  far  at  least  as  the  Railway  sections  are 
concerned.  In  descending  order,  and  with  a  view  of  rendering  the 
peculiar  characters  and  athnities  of  these  beds  more  intelligible,  the 
physical  features  and  organic  contents  will  be  more  Itdly  detailed. 
Observing  the  same  order  of  arrangement,  we  commence  with  the 
upper  licils  (I  ),  which  are  full  of  Oysters,  with  oeeasioiud  patches  of 
SerptilfFt  '3  Ui  .">  ft. ;  the  rock  (2)  iainicdiately  below  the  oyster-bed 
is  sandy  aud  marly,  becoming  occnaionally  very  compact,  calcaixotu, 
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nnd  Muish,  niid  sometimes  ahikHy,  from  10  tu  12  A-*  ;  in  Uie  mmAj 

purtiun  the  t'ussiU  mre  very  abiiiitJftiii,  as 


Lima  intendima. 
OtttvB  lUcbonica. 
PeriM  qiotlrau. 

Turtm  luhfirtiUiui, 

PhwianelU  rincU. 

NiHtilu*. 

Acrosalcaut  hemiciiUroUiM. 


Cftrdiura. 

ModioU  inthriMtft. 

Trigonui  MoiTtnitu. 

CyiiriuA. 

tjntnnliiim  varirostiiii  (Snr.  ip.). 

Fhuladuinyi  linita. 

Tctrlinitula  m«j(i1lAt&. 

Pectcn  annuUtas. 

Lima  cartliuidcs. 

3.  Green  nnd   in-cgiilnrlv  sandv  cUys,  fonirilUcrou*,  with 

UytTS  ot*  \ettra  nnd  Phohdovtya  aliiindftnl      .  .         .     i>  ft. 
•I,  Mnrl)%»indyfutdB]iitr  rock,wit)i./pfruAriitidnttirrshrlU  'J 
.^.  Dnrk  ^rven  and  bttuniiiioiut.  shidljr  daySi  with  Cyikerta^ 

Aeerra^  and  Cyrerta ...     .  .  ,  ,     ,     4 

Bituininotts  band 0^ 

C.  Coin  pact  ttaudy  and  marly  rock  full  of  Cankmwt,  Cy* 

thrrett^  Niretra 3 

Variegnti'd  clays,  bitominons,  9te. ;  thne  beds  coatatn 

a  zone  of  dark  clays,  with  Cyrena  CnHntH^kam,  C. 

(b|>.  ?),  and  a  specie*  of  Maefra  ... 4 

y  Tlincia.  alHittilanl.  4.  AviritU  ami  Modioli, 
MoitloU.  much  oompRMed. 

>*ccten  Icfw.  rank  ft.  N««n. 
NciEra  Ibbctwat.  AnomU. 

Pboladott^a  acuticoita.  Klaitm.  Pluu. 

lingvla.  Ofithium.  Uttrsi. 

TMvbratala  vbaoleU.  Noera.  Aauvtc  c 

Aaooii^  Cy|ifni& 

GfTphaa  nana. 

Some  fine  saurian  remains,  iibtaimMl  from  this  rutting,  were  prv^ 
'  by  Mr.  Reynold!)  to  tlie  Miii^cumi  of  Prnctiral  Gculcn.  Al 
rt'iuainx,  which  have  Ih'iii  di-tcnniiit'd  by  Vrof.  Owni, 
the  lynipatiic  Imhu*  oI'  CrttoaaurHM  iongus^  \\\v  nietatanal  bone  of  CH. 
treria^  a  tibuln,  and  n  fra^nrnt  uf  a  large  vertebnu 

The  upper  part  of  the  Banthorpe  Cuttiui:  (next  in  order)  cooAaU  o^ 
nhtmt  7  tu  9  leet  of  corubr&»h  rook,  cunlAintnfl;  the  charactmstic  lbs* 
nU.  and  overlving  a  dark  tenacious  cla\»  sonietiuies  UmtnaCcd  witli 
slielly  layers,  liclow  which,  and  forming  the  base  of  the  line, 
uf  conijMCt  shelly  blui«h  rock,  ocrasionAlly 
shaley.  full  of  0*/rf«,  (irrri/Ha,  and  Aricuia, 

In  the  (!asewirk  Cutting  the  combrash,  whieh  is  a  giry,  aligbtlf 
compact  and  cn'Mjillinc.  shelly,  nnd  thii»-l»eddrd  mek.  oecun  tlirm^fk* 
out  the  btM  of  the  cutting  ;  its  ftiMtl  contents 


0*  Canliitftt* 

M 
Hi 


sandr  and 


■lecomitig 


PboMonya. 

Paamwa  calerifonnit.  Phil.  %p. 

Modiola  liipanita. 

GcrvtlUa  auculuuln,  JW. 

Onaiomya  Iitienita.  So».  tp. 

I.lma  riffirta.  Sam. 

(HCfva  Uar^Uli.  Sutr. 


rcfirn  drmiuiu. 
^—  Ima. 


at  tfing  "f  (n 


Terefaniula  BfwUcji. 

oliuiraUL 

Urrmirra  diluvniiia, 
Srrptila.  two  ipeovs. 
iVirtkin  o<  a  j«i>  vi  CiMMna. 

It  t4  ihu  hnl  have  htan  reedgalMd  bv  Mr.  ftwi»ki 
trnrr  in  ihr  bn«ildrf>d»  nl  Norfolk  smI  SaAoIfc. 
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Resting  upon  this  betl  is  the  e<iuivalent  of  the  Oxford  play,  con- 
sisting of  10  feet  of  (lark  Inminated  unctuous  clay,  willi  grey-brown 
sandy  and  femiginotw  clny  ;  the  dark  flay  contained  Jmnioititea 
//rrr<»i/i  abundantly,  as  well  as  MoJiofa  bipartitn^  Trir/onia  c/aveih/a, 
Thracia  deprfUJia,  Xncnhi  niuia,  Phil.,  and  Saurian  bones.  The  brown 
ttndy  clay,  which  passed  into  ferruginous  rock,  contained  uiauy  well- 
preserved  fossils,  tiie  most  abundant  being — 

nrypliieabilobiitn,  in  ever)- stage  of  growth.  Panopa:a  pTegriDS,  Phil.  sp. 

Itclcmnitn  Oweni  or  Huzoaianus.  Lima  rigidula. 

AniTDonites  Calloviensu,  Sow.  Avicula  exjmnsD,  Pfiit. 

Nautilus.  Pccten  dcmusus  Biid  P.  lens  ? 
PltoUdomTa  acuticoita.  &w. 

These  fossils  would  indicate  that  the  ferruginous  rock  and  gn-y 
sand  were  the  efinivalent  of  the  Kelloway  rock,  which  has  not  beeu 
previously  noticed  in  this  district. 

Between  this  point  and  Pi'terborough  the  Comhrash  is  exposed 
along  the  sides  of  the  railway,  covered  iu  some  places  by  tliiu  layers 
of  small  gravel. 

The  facts  disclosed  in  the  sbovc  oolitic  sections  might  at  first  sight 
appear  of  too  limited  a  nature  to  warrant  any  general  conclusions, 
were  it  not  that  they  are  intimately  eoiniected  with  and  dependent 
upon  the  action  of  causes  wbieh  have  affected  a  wider  area ;  more 
especially  also  as  tlip  f)eculiar  jihysical  features  and  orgai»ic  ctjnteuls 
exhibited  by  some  of  the  strata,  i.  e.  the  argillaceous  scries,  terniiuatc 
in  the  surrounding  district  (ns  far  at  least  as  the  observations  of 
the  aiitJior  have  enabled  him  to  uncertain)  ;  which  strata  are  like- 
wise presumed  tn  bo  the  equivalent  of  beds  in  the  upper  sandstone 
and  sliales  of  Yorkshire,  which  have  not  been  hitherto  considered  to 
range  south  of  the  Humber. 

Before,  however,  proceeding  further,  it  will  be  convenient  to  give 
a  Table  illustrative  of  what  we  consider  to  be  the  development  of 
the  lower  oolitic  series  in  Lincolnshire  and  the  adjoming  etmnticg 
(Table  1I.)»  with  a  view  of  facilitaiing  the  comparison  of  them  with 
the  lower  oolites  of  the  North  and  South*  ;  and  alsoof  explaining  the 
beds  exposed  by  railway  sections  ;  for  it  will  only  be  by  an  attentive 
study  of  tlie  features  displayed  by  these  deposits  in  the  niiillnnd  dis- 
tricts, that  a  correct  or  clearer  kuowKnlge  will  be  obtained  of  tbeir 
varving  phvsical  characters,  and  the  changes  that  the  area  has 
undergone  auring  their  deposition. 

*  XTe  bnv  refer  to  the  Coast  of  Torkahire  in  the  N.,  and  the  Counties  of 
Wiltshire  and  Gloocesienblre  in  the  S.W. 
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To  those  geolog^ts  who  are  familiar  with  the  Lower  Oolites  of  the 
West  of  England,  more  especially  H3  rleveloped  in  the  Cotteswold 
Hills,  the  above  Lincolnshire  section  will  appear  somewhat  anoma- 
lous, while  on  the  other  haud  it  will  be  readily  perceived  that  in  ita 
main  features  it  agrees  with  those  of  the  Yorkshire  coast  and  tlic 
North. 

In  a  short  paper  eonimuDieated  by  Captain  Ibbetaoa  and  the 
anthor  to  the  British  Association*,  the  affinities  of  the  strata  near 
Stamford  with  those  of  Yorkshire  were  briefly  noticed,  but  n  subse- 
qnent  examination  of  another  part  of  the  district  has  enabled  the  author 
to  confirm  the  opinion  therein  expressed,  and  to  add  many  new  facts, 
in  which  respect  the  Railway  Bectionsi-  above  described  have  materially 
assisted,  although  there  are  still  some  anomalies  to  be  cleared  up, 
dependent  on  the  distribution  of  the  organic  life  of  the  period. 

Commencing  with  the  inferior  oolite :  this  consists  of  a  brown 
ferruginous  saudy  rock  with  little  calcareous  matter,  and  varies  in 
thickness  from  80  to  50  and  20  feet,  and  even  less  between  the  slate- 
beds  and  the  lias  near  CoUyweston  ;  in  the  Witham  valley  near  Grau- 
tham  it  was  estimated  about  30  feet ;  but  few  organic  remains  have 
been  found  through  this  district.  Some  of  the  beds,  as  near  Welling- 
borough, have  been  used  for  the  extraction  of  iron. 

Above  the  ferruginous  oolite,  the  Fuller's  earth  being  here  wantuig, 
are  beds  of  stratiiied  sand  and  clays,  local  in  their  occurrence,  and 
underlying  the  white  oolite.  These  beds  in  some  places,  as  at  Ufford 
and  near  Kingsthorpc,  show  traces  of  bituminous  clays  from  which 
proceed  downwards  vegetable  markings,  as  if  indicating  terrestrial 
conditions.  These  beds,  although  of  limited  extent  and  occurring 
but  locally  beneath  the  whUe  oolite,  and  where  the  slates  are  wanting, 
arc  of  imjwrtance  as  indicating  its  superior  position,  and  may  there- 
fore rejiresent  the  lower  sandstone  of  the  Yorkshire  coast,  and  the 
equivalent  of  the  Fuller's  earth  of  the  souih.  The  slate-beds,  t.  e.  of 
CoUyweston  and  Wettering.which  also  locnlly  underlie  the  white  oohte, 
were  not  met  with  in  the  railway  cutting,  but  an  equivalent  bed  was 
found  reposing  at  the  base  of  the  series  in  the  Little  Ponton  Cutting, 
and  containing  similar  fossils  to  those  found  at  Easton  and  CoUy- 
weston, such  as  Trigonia  PkUlipsi^  T.  Moretonist  (iervilHa  acuta* 
The  beds,  although  locally  developed,  form  part  of,  and  pass  up  into 

*  Reports  of  the  Dritish  Association,  1^47.  Trnns.  Sect.  p.  127.  This  commu- 
Bicatioo  was  the  result  of  a  survey  of  the  oolitic  quarries  in  the  vicinity  and 
south  of  Stamford  by  Capt.  B.  IbbetsoD,  accompaaicd  by  iny&elf,  in  which  some 
facts  bearing  on  the  present  paper  are  given. 

t  The  acknowledgement  of  much  kind  assistance  during  these  investigations  is 
due  from  the  author  to  some  friendtt.  and  lu  no  one  more  than  Mr.  J.  Ueutley,  of 
Stamford,  who  has  verified  with  him  the  sectioua  at>ove  gistn,  as  well  as  many 
othen  in  the  ricinlty,  and  whose  reaideore  in  the  oeighbourhood  has  enabled  him 
to  enrich  onr  knowledge  of  the  foitsil  fauna,  but  who  is  not  responsible  for  any 
opinions  herein  expressed.  Nor  must  it  be  forgotten  how  much  the  geologist 
has  lost  of  a  knowledge  of  this  district  by  the  non-publication  of  the  otkservstions 
made  by  Mr.  Lonsdale  during  his  elaborate  survey,  of  which  the  coloured  maps 
in  the  archives  of  the  Society  are  full  evidence. 
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the  oolit4>  abuvi* ;  hut  wlicrr  tho  slaty  chartctrr  is  wniiting,  the  oolite 
rt'pnacs  cither  on  the  »uhJAceiit  winds  or  the  femiginoua  bc<l«.  Tlie 
^»c«t  poiotii  for  their  exAniination  are  near  Kirby  and  Dcae  Ptfk, 
Baniark,  Ea^ton,  tV)llywe8ton,  and  Morcot. 

[The  most  abundant  fossils  are  tlic  Ceniliia  arv/a.  Sow.,  Trt* 
ffottia  MoretonUf  Pectrn  persouttfus  ?,  a  8j>ecio»  of  Vartlium^  anii  the 
J*terocrra9  Befit/et/i^  of  the  last  of  wliicb  beautiful  jprcinieua  b«^e 
been  obtAined  hv  Miss  ThonipMin,  of  Stnmfard.  A  fiuc  iwi'iffi  tft 
A*trtypectfn  hiu  reroiuty  been  found  in  thr  aUtT  beds  AC  otatnfarf 
by  Mr.  8.  Stinr])  of  that  town.  The  Liugufa  Brani.  Phil.,  occurs  vitb 
J'fcopfrn's  jio/t/pof/iouim,  in  thf  same  beds  at  KditU  M'eston.] 

The  inijMjrtJuice  of  u  elcar  understanding  of  the  rt'Utt>ir  yomtiotk 
of  this  slaty  bed  at  the  ba-te  of  the  white  txjlitr  wnv5  \\\\\  tie  ftaXbf 
understood,  when  it  i^  Mated  thnl  a  contrary  opiniirti  has  U-cn  rnter- 
tained  and  published,  in  whicli  the  /oicfr  marly  »erii*»  of  tJir  white 
oolite  belts  of  this  district  are  slated  to  be  inferior  to  the  eUtr-becb, 
and  are  arranged  with  the  inferior  «'Mdite*. 

Knowing  the  anomaly  and  feeling  the  difficulty  of  the  vubjrrt,  ami 
admitting  the  existence  of  certain  speciea  in  the  lower  marW  Mnet 
which  are  found  in  the  inferior  oolite  of  the  Went  of  KngtaiM  (am* 
capecially  in  the  middle  beds),  as  Xatica  er»r/r),  I'hil. =.\ ,  LtfkAmm^ 
Ammmm,  Lrcctt,  Pkoiadovtya  fidicuiot  $ow.,  Vrromya  ea^eentrim^ 
Sow.  ap.,  Serintta  tnp/irnta,  \.  ionffiuMcu/n,  Bean,  «p.  =  A'.  am* 
yenJa^  Phil,  not  Sow.,  Motiioia  piicata,  ('h/prus  smtiafHs,  and  mow 
others, — 1  have  tnken  some  |iaius  to  examine  the  lorolily.  and  kavr 
found  some  or  other  of  these  specimrns  in  titu  and  atM)vr  tbr  slaS^- 
brda  in  "nuiy  plaora,  ai  near  Morcot,  Colly  wrvton,  Baroack.  and 
Stamford  t-  These  lower  beds,  which  may  grnerally  he  diattngniahcd 
from  llic  nj)prr  by  the  greater  onantity  of  marl  nnitaiurd  in 
funii  ihf  chief  part  of  thr  Little  ronton  CuttniK  ;  the»c  •trata 
and  are  characiericcd  by  the  mvurrrnre  of  the  >fTade,  aa  Fi 
PttHop^etif  and  Ceromya,  ike,  with  occasional  xonea  i^largfr 


*  See  on  thii  pc^nt  a  conunnaicalioti  bjr  the  Rer.  P.  B.  Brodic  to  the 
wolili  Nktunditti'  Club. 

t  AI  Tiiikler'iQiuTTT  and  ttie  adjoining  laodiBcar  Stanilonl,  a  tjTfecal 
ihf  Mbotr  «|tttrioi  iiuiy  lie  obMTvrtl.  lu  a  htgber  part  of  the  bUl  tl» 
anil  liiiutttiiioua  cUyi,  with  the  frmirinoiu  tund.  nuy  be  obitnaii  ollfCykag  lis 
friH^loiirv  ( Krtton  sint  Cutrrtun) ;  iTic  luwcr  pari*  ^  tbt  frcmtOMi 
of  thr  <)iurrr  iMrlnw  which,  commct  oolitic  roci.  frw  UirlU,  2  (Ml : 
cofn|>art  m&tiy  traUtc,  full  of  ihelU  and  sonr»  o(  roraU,  4  fMl ;  Uw 
eonpact;  th«  upper  part  marijr,  »nd  dccompcwc*  more  rapidljr,  coelaWBg  iteAi 
la  ptaur  abanaucc :  naipact,  hard.  ihcU;  oolitic  rock,  Sttmmm,  4aw  S|  iMv 
eonpact  oolitic  roclii  tomewhat  crritalliae.  !(  ioett  khaijr  bed.  unnihr  laflk 
BaladfrwMentifl/plaata,and  many  eooipffMwid  sbaUi.  Zac*ia,.Plietoi,  Abi^  tfcrt  i 
Stattlonr  raarhle.  very  eoaip*ri  inftrly  Umcxoar,  lUU  of  th«U 
mma  abundant.  2^  feet :  indurtied.  Mwuiwhai  tuarlv  rod[.  3  t 
1 1  foot  I  eonpact.  marly,  co«nrlT.|p^ard  otUttic  rock,  24 
ootttic  rwk.  I  f'xrt  1  omfl»-oaloBrTd  isarly  rnrk.  with  Mwmm 
7We»ia/iiM.  /K^onfta*  JtfbdWk,  Imemm,  Ac.  t^  r>j<4 1  eoarvt  oofitN  roci«  t  to 
td  fret  -  iirohahly  raitiaf  on  the  undt  with  tUty  bedi,  whM  have  bce«  9amd  la 
Making  lower  down  the  hill,  overlying  the  fcrrvfiaon  ivdt  which  eoeen  ihf 
upprf  Itav 


I 
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and  massive  corals,  ami  niaiiy  Bpeciiuciw  o(  Xerintea,  Tliese  lower 
niariue  beds  tVequectly  contain  the  remains  of  plants  that  mtist  have 
been  drifted  from  the  neighbouring  land.  In  the  marly  beds  alK)rc 
the  slates  at  Collywcstou,  the  PecopterU  pofypodioides,  Bro»g.»  not 
Liudl.,  is  of  frequent  occurrence;  in  a  similar  position  at  Tinkler's 
quarry  near  Stamford  fronds  of  Pteropfiyllum  arc  founds  as  also  two 
species  of  the  same  gemis  at  the  Barnack  quarries.  In  connection  with 
these  facts,  it  may  he  observcil,  tliat  the  Fern  described  by  Liudloy  and 
Huttou*  as  obtained  from  the  WValdcn  of  Wansford,  in  Northainp- 
tonshirc,  belongs  to  the  lower  oolitic  beds  above  the  slates,  and  con- 
sequently the  statement  of  the  occurrence  of  the  Wcaldcn  m  that  lo- 
cahty  is  erroneous.  The  upper  beds  or  shelly  rags  of  the  Great  Ponton 
Cutting,  which  are  equivaluut  to  the  freestones  of  Kettou,  Carterton, 
and  Anc86ter,  and  the  ghelly  oolites  of  Barnack,  vary  from  a 
coarse  to  a  fine-grained  structure,  and  contain  in  some  places  a  fine 
and  numerous  suite  of  Testacea  iiidicatmg  somewhat  an  approach  to 
littoral  conditions.  In  the  Ponton  Cutting  successive  zones  of  Terc- 
bratufa  were  accumuUted,  associated  with  a  s|)cuics  of  Lima  ;  these 
portions  of  the  rock  are  more  crystalline  than  that  in  which  the 
mass  of  species  (before  enumerated)  were  found.  One  marked 
feature  in  these  oolitic  beds  is  the  almost  entire  absence  of  Cepha- 
lopoda ;  in  all  the  collections  formed  in  this  district,  1  have  seen  but 
one  or  two  specimens  of  Jmnwnife  and  lirlemnite ;  their  entire  ab- 
sence in  the  middle  beds  of  the  inferior  oolite  of  the  West  of  Eng- 
land is  well  known,  and  also  the  comjiarative  rarity  of  them  in  the 
Great  Oolitef  of  the  Scnith  of  England.  In  the  Great  Oolite  of  the 
Yorkshire  coast  about  four  species  have  been  obtained. 

The  argillaceous  strata  which  next  succeed,  and  form  so  important 
a  feature  in  the  Railway  cuttings,  have  been  traced  over  a  considerable 
area  in  tliis  district.  Their  southern  extension  has  been  traced  in 
some  spots  on  the  ooUtic  ranee  which  separates  the  Welland  and 
the  Nen,  as  at  Weldon  and  the  Woodpit  near  Wansford  ;  at  Ketton 
and  the  neighbourhood  of  Stamford  they  are  fully  developed,  and  they 
also  cover  in  many  phices  the  oolite  on  each  side  of  the  railway,  forming 
a  part  of  the  argillaceous  lands  of  the  county.  In  the  district  of  the 
Drift  they  appear  to  cease,  having  been  removed  by  denudation,  and 
it  is  very  rare  lo  find  a  trace  of  them  underlying  thatde))0sit.  North 
of  Grantham  they  occur  at  Ancaster  and  intervening  spots  towards 
Lincoln,  where  patches  al.«o  are  found. 

*  LonekofiteriM  Manteiii,  Fo»»l  Flora,  t.  171.  S^c  nUo  Mr.  Lontdale't  note 
hi  Dr.  Plttou's  Memoir,  Geo!.  Trans.  2  Mr.  vol.  iv.  p.  3S3*. 

t  Ten  ipeciet  are  descriltcil  iu  ibe  Monograph  of  the  Mollutca  of  ihe  Great 
Oolite  (Falcon to^apbical  Society) :  viz.  five  Animuaitct,  tlircc  Nautili,  aiid  twu 
Beteiniucea. 
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Tablk  hi. — Ethibiting  Mi*  rarying  ihiekncm  of  Ike  Clays  in  the 
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With  the  close  of  the  dr^kosition  of  the  «hit«  oolitic  rDclc«  a 
sericB  of  couditions  set  iu,  iudlmtiug  a  change  from  marine  tob  ii\ 
fluriatilc^at  least  flimo-marinc  action,  i  hp  whole  scries  of  beds  i 
from  a  verr  slow  and  f^dual  acciimuUtioDof  sediroctit.aaprDVtdbjr 
the  fioely  laminated  appearance  of  many  of  the  la/crs.  OicillBlions 
of  the  surface  must,  however,  have*  taken  place,  as  the  bitnminottt  iNndt 
infiT  a  fftvourabltf  condition  for  the  growth  of,  perhaps^  a  manll 
vegetation,  the  roots  proceeding  downwards  amidst  the  rMBntlv  cl»> 
vated  marine  shelly  mud,  as  seen  in  the  continuous  stam^lml  aif  the 
(HTtions.  The  bands  of  CWtsim  were  verr  local  and  oottfipwt  to  Um 
lower  jmrtiou  of  the  series,  being  Msociatej  in  some  plaooi  wilk  onnM 
shells,  ait  a  8(>ecie8  of  Mactra.  Maritie  conditions  "ifpfnitd  ta  IIm 
ttrrininatiuii  of  the  seni-s,  clisuges  in  the  mineral  matt 
taking  place,  and  a  partial  different  distribution  of  iwyMlk 
tsinrd,  as  seen  in  the  isyrr*!  i-i>ntiunirig  iiuminms  iVcvrrw, 
C^thrrea^  Cardimm,  &r.,  and  ncarcrly  any  univalTr  tr»tacra ; 
thrse  beds  airain  occurred  an  irrei^ular  nmudv  deposit,  with  nui 
rrmiiiiu*  of  testacea  attaining  a  full  nitc  ;  amongst  thc!«e  are  Jtfsrfia^a, 
Can/iKM.  Aattra.  A  zone  %>(  Phvladomya  occun  iu  this  part  ol  tW 
series,  the  shelU  occupying  their  normal  position.  A  tJiick  depout ef 
•mall  (h'tters,  with  a  few  other  shells,  terminated  thi>  succvasim  of 
strata,  above  which  the  Combrash  series  bcxan  to  be  depoaiteiL 

We  rcaerre  for  a  future  occasion  the  details  of  the  data, 
br  trafmiag  the  interrpuing  district,  upon  which  we  coasidv  lb* 
flvnchrofuim  of  tbeee  marine  and  mtuory  beds  of  linrolnafainf  with 
llir  Urftilford  t-lav  and  Forest  marhle  of  the  Soatb  catahGabed :  and.  bi 
%•<■  'Aw  r<|nivalrnt8  of  the  upper  asadstooe  aod  afaale 

(ii  ■   br  ubMTTrtl,  ttut  marine  remaiM  orcar  bal 

TVtlv  louiUiU  tht  I  Uue  nf  the  scries  in  the  latter  arra,  tbr  appcr 
be«ls  being  almo«t  rntin^Iv  dnstitutr  of  organic  fonn«,  i.  e.  TVsferrs. 
In  a  recent  examination,  nowrrrr,  of  the  coast  of  Yorkahiiv  I 
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a  marine  bed*,  about  4  feet  tliick,  intercalated  with  the  upppp  scries, 
but  towardn  the  lower  part,  and  separated  from  tlie  thicker  mass 
of  the  Great  Oolite  by  the  fine  plant-bed  of  Gristhorpc  Bay,  con- 
taining U/iio  and  Esth^ria.  In  the  strata  above  the  ninrine  bed,  zones 
of  bituminous  clays  can  be  traced  with  their  associated  root-bearing 
under-beds,  3imilar  to  those  above  described  in  the  Itailway  sections. 
That  these,  strata  are  nearly  synchronous  with  the  estuarj*  beds  at 
Brora,  described  by  Sir  R.  Murcliison  aLid  liy  Mr.  Robertson,  and 
with  those  hi  the  Isle  of  Skye  described  by  Prof.  E.  Forbes,  can 
scarcely  admit  of  doubt,  although  in  both  the  latter  instances  they 
appear  to  be  intercalated  between  the  mass  of  lower  oolites  and  the 
Oxfordian  series.  Two  species  of  C'yrif/iff,  however,  described  by 
Prof.  E.  Forbes  are  identical  with  species  found  at  Essendine,  and 
the  allocation  of  genera  is  somewhat  similar. 

The  above  general  observations  tend  to  prove  that  considerable 
difference  of  mineral  and  organic  character  obtained  in  the  Lincoln- 
shire district,  as  compared  with  the  south-west  of  England  ;  the  true 
Fuller' s-earth  rock  of  Mr.  Smith  not  furni:?hin;;  a  constant  or  well- 
marked  line  of  distinction  between  the  Bath  Oolite  and  the  Inferior 
Oolite t,  bnt  being  replaced  bv  beds  having  conditions  ijitermediate 
to  and  linked  with  those  on  tfie  Yorkshire  coast,  long  ago  described 
by  Professor  Phtllipa.  Instead  of  the  two  separate  oolite  deposits, 
Great  OoHte  and  Inferior  Oolite  (as  developed  iu  the  Cotteswolds), 
the  Lincolnshire  Oolite  ronsi-Jts  of  one  mass  only  (fw  in  Yorkshire), 
between  the  Corubrash  and  the  ferruginous  rock  immediately  over- 
lying the  Upper  Lias  shales,  and  blending  iu  its  fossil  contents  some 
of  the  conditions  of  the  two  oolites  of  the  south-west  of  England. 

f  In  concluding  this  brief  notice  of  the  Lincolnshire  sections,  I 
must  acknowledge  my  obligations  to  Mr.  Reynolds  and  Mr.  .I.Cnbitt 
for  the  u^e  of  the  maps  mid  working  sections  of  this  portion  of  the 

tU  Northern  Railway. 
Lima  Pontonis,  Lycctt.     Pl.  XIV.  fig.  la,  14. 

TeatA  eonvexi,  obhqu^  ovata  ;  aurieulis  parvis  subEcqualibus  striatis ;  mar- 
gine  antieo  tnincato  excovato  et  striato ;  niargmc  poatieo  rotuudo ;  cua- 
tuhs  radiuntibuK  nuaierasis  (cirea  60  ad  7^)  rotuadis,  interstitiis  ooufor- 
mibiis,  dense  et  trauHviirse  atnatis. 

Shell  convex,  obliquely  ovate,  auricles  email,  nearly  equal,  and  stri- 
ated ;  anterior  margin  truncated,  its  slope  excavated  and  striated ; 

•  See  also  the  paper  by  Mr.  WiUianison,  Gcol.  Trans.  2nd  Scr.  vol.  v.  p.  32<. 

f  Ocologv  of  Yorksbire,  vol   i.  p.  13(1. 

{  I  am  indebted  lo  uy  friend  Mr.  Lycelt  for  the  examination  and  descriptions 

tbe»e  speciea. 
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posterior  border  rouiided  ;  mdiating  costie  vory  numerou*  (ftboul  60 
or  70).  roiindrtl.with  (.-onforniAblp  densely  «triAted  iuatorvtittt]  fpacc». 

Ttie  costiB  are  elevated,  btit  very  nftrrow  and  almoit  tlireAii-Uke ; 
the  intervening  spncr.H  are  tmnsverwU  striated  and  arc  wider  iImb 
the  ro<«tre  ;  clu'  lii'i^ht  niid  opitosite  diameter  are  nearly  eoual. 

In  GlouccBtenihirc  this  shell  occurs  in  the  middle  djriinou  of  tlM 
inferior  oolit-e ;  'M»  eoiive\ity  and  round  elevated  costir,  and  thr  nutlkr 
height  of  tlie  ithell,  will  serve  to  distinguish  it  from  L.  fmmHmtm^ 
which  occius  with  it  in  the  Cotteswoldj. 

Locality. — Ponton,  Lincolnshire. 

Ckromy\  siMiLis,  Lycctt.     Pl.  XIV.  fig.  2- 

TentA  ovBtoKiblon)^,  convesi& ;  uinbomhus  tnagiiiB  antieis  mnnitia ;  lalav 
anlicu  bri'vi  cuuvexu,  |M>»tioo  rloti^to  me4Uijcnt(.T  ftttcnuato^  baai  CV^ 
vmio  ;  itriis  runcvntricis  m&^s  ivgulnribut  ct  CT%bn». 

Shell  nratelv  obluiig,  convex ;  uniltoues  promiDenI*  antrrior*  aad 
curved  lorwnrtls ;  luUerior  side  convex,  short,  its  marfrin  rocicMinl  i 
posterior  side  elonpited,  the  ftU|»erior  border  nearly  horixoittaL  tbr 
ahell  becomia^  Attenuated  towards  the  poeterior  border ;  tbt 
i«  excavated,  the  hfise  curved  ;  the  sides  of  the  valrrs  haw 
atronftly  iiii|ircMed  and  eloaely  arranged  cancentric  strintiunii. 

The  form  of  thii>  species  preaenta  a  near  appru^itnntiun  lo  C* 
eonemUrica,  ex(^]it  that  it  is  more  donniea  and  oblit^ue,  ike 
bmica  mere  especially  being  mor«  produced  and  having  a  mudi 
mater  anterior  curvature ;  tLe  sides  of  the  ahell  are  aUa  much  morr 
deeply  marked  by  the  striations  than  in  T.  amrmtrtca.  The  fonn 
19  really  intermediate  between  that  ihell  and  C.  excmtrica,  being  loa 
clungatetl  than  the  latter  species. 

Height  1 5  lineK ;  length  22  Udcs  ;  diameter  through  both  the  Talf«a 
14  Hnos. 

Locality. — Pantoii,  in  the  shelly  beds ;  also  in  the  lower 
Stamford,  Morcot,  &e. 

CvpRiNA  MtriroRMis>  Lyeett.     Pl.  XIV.  ^f^,  3. 

Taali  fubuunformu  Cfnivcxi;    umbuntbu*  mB|nu>  rurvatia : 
roCUlKtii;  Utrrr  {Knticu  aii^'ulo  i^lituku  obliquo;  luoulA  rxrWTBlA. 

Shell  enbeordiform  or  nnt-shapitl,  cDurrx  ;  umb<uif**  l-^-* 
miiM>nt  and  curved  forwards  ;  margins  of  the  valves  x^  •  ,oa- 

terior  side  with  an  oblitjuc  obtuse  angle;  lunula  Urge,  kli^uhv  ca* 
cavated. 

This  sprririi  is  dif^ngnished  from  FenuM  trapfti/vrmu^ 
by  the  greater  proniinence  of  the  unbones,  by  their 
and  by    the    more   pl(»boec   figore   of  the   shell : 
Mhichinhamptnn  fpcrtrs  »  dBatiftginabrd  ^Vom  it  br 
pressed  form  and  small  umbnnni.      In  the  Cnttecwoldi  it  MCSD  ii 
the  middle  portioa  of  the  inferior  cN>litr,  where  it  ia  nut  imnonaaBt 
the  hdcht  and  length  are  about  equal ;  the  cnnvrxity  of  tbr 
li  ooMBird  leas. 

Locality. — Pontoo,  Ltncolnshirv. 
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Tancredia  aximiformis,  Phil.  sp.     Pl.  XIY.  fig.  4a,  46. 

Syn.  Nucula  axiniformid,  Phii.  Geol.  Yorksh,  i.  t.  II.  fig.  13. 

Te*t&  ovato-elongiit&,  aiit  siibtrigona.  umbonibus  mcrlianis  antminatis, 
pATvia  et  dejirossis,  latere  po»tico  aiigiilo  obliquo  subactito,  niarginc 
ugttiDcnti  recto  obliquo  elongato. 

Sholl  ovately  elongated  or  subtrigonal,  rather  compressed  ;  umbonea 
mesialf  depressed,  but  acuminated  and  small:  posterior  side  with  an 
oblique  angle,  which  is  rather  acute,  an*!  separates  a  posterior  space 
which  is  somewhat  concave ;  hinge-mnrgin  straight,  oblique,  and 
eiongnted ;  anterior  extremitv  of  the  shell  pointed  ;  posterior  extre- 
mity slightly  truncated. 

This  form  ia  intermediate  between  T.  anguhfa  and  T.  extenMa^ 
Lycett.  The  external  figure  is  nearly  tliat  of  the  latter  shell,  but  the 
posterior  angle  in  that  sjteries  is  much  less  prominent,  and  the  space 
posterior  to  it,  which  is  very  narrow,  is  smaller,  and  has  not  the  con- 
cavity of  T.  QxinifomiU  j  tlie  general  figure  is  also  somewhat  more 
convex  than  T.  extenM, 

Length  1 1  Unes ;  height  6  lines. 

Locality. — Ponton,  Lincolnshire ;  also  in  the  inferior  ooUte  of 
Yorkshire  and  great  ooUtc  of  Gloucestershire. 


Tancredia  angulata,  Lycett.     Pl.  XIV.  fig.  5. 

Tevtft  ovato-subtngon&.  umhonibus  medianiH  acatis,  latere  antico  com- 
presso.  pustico  angulum  obUquum  furmaute,  morgine  eardinali  breri 
recto,  basi  curvatu. 

Shell  ovately  subtrigoriHl ;  nmbones  mesial,  acute  and  prominent ; 
anterior  side  compressed,  its  extremity  pointed  ;  posterior  side  with 
an  oblique  obtiise  angle  si'paratin^  a  flattened  posterior  [lartioti ; 
Ugamental  margin  short  anct  straight,  basal  margin  with  a  consider- 
able curvature. 

This  species  is  distinguished  from  Tancredia  ntrtaruiata  (Corbula, 
Phil.)  by  the  more  acuminated  nmbones  and  by  the  posterior  angle ; 
from  the  inferior  oolite  T.  *fonaciformi^t  by  the  more  prominent  acute 
umbones  and  more  lengtheucd  form ;  the  posterior  aperture  is  only 
slightly  indicated. 

Ileight  9  hncs;  length  14  linea. 

Loeaiity. — Ponton . 

Ne^ra  Ibbetsoni,  Morris.     Pl.  XTA'.  fig.  fi. 

TestA  iiubglobosfi,  pj-riformi,  suiircquivahi,  «triatd,  um[>onibn«  magnis  »ub- 
meilianis,  latere  antico  rutunilo,  postico  prodiicto  breri  hirnrinato,  basi 
eun*ato,  lateribus  plicis  regiilaribuii  iiiconspieuis,  iiucico  liEvi. 

Shell  snbgloboBo,  pyriform,  snbeqnivnlve,  striated  ;  umbones  large, 
rounded,  mesial ;  anterior  side  rounded  ;  posterior  side  attenuated 
and  produced,  and  bicarinated,  the  anterior  carina  (sharp ;  lower 
margin  curved  ;  the  sides  with  regular  slightly  impressed  plications ; 
nucleus  smooth. 
H  A  very  convex  and  nearly  equiralvo  shell,  with  an  acutely  marked 
■  2a2' 
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aiigle  u|>on  the  posterior  produced  slope,  and  with  thr  anterior  mA$ 
short  nnd  rounded. 

Ueight  9  liiu's ;  length  1 1  lines ;  diameter  through  both  the  valrw 
8  liues. 

Locaiities. — Danes'  Hill.  Essendino,  and  the  Ketton  nuarrirs. 

Thi:s  5|>ccies  is  dedicated  to  Capt.  L.  B.  Ibbrtson,  P.R.S.,  iii  «ho«f 
company  it  was  first  noticed,  much  compressed  iu  ihr  clays  abo^e 
the  Ketton  ooUte. 

Turbo  cemmatts,  Lycelt.     Pl.  XIV.  fig.  7. 

Testii  ovato-turbinati.  spiri  cUt&,  anfnrtibui  (o)  terectbos  hianpilitH. 
ruinii  tuberculosis  tnbiu.  unfracta  ultioio  magno.  ba«i  carinu 
parvii,  ajwrtura  ovata,  umbilicu  duUo. 

Shell  ovately  turbinated,  spire  elevated,  whorU  (It)  turreti^ 
vex,  l)ianpulat»*d,  and  ornamented  with  three  tuberculatMi  cannK,  of 
which  the  first  rariua  is  the  smaller;  the  last  whorl  iff  lorgr  aa4 
Tentricose ;  its  base  is  convex  and  encircled  with  numerous  nnall 
serrated  carinte ;  the  aperture  is  ovate,  its  length  being  equal  In 
two-ftfths  of  the  entire  shell :  no  umbilicus. 

The  Lincoln.iihire  specimens  do  not  exceed  five  tines  in  length,  baft 
two  speciinens  from  tlie  inferior  «»lite  of  RiKlbonnigh  Hill  nr«r  Strood 
have  a  length  of  eleven  Unes.  the  dianu-ter  of  the  la*it  wliorl  bciig 
seven  lincM.  The  presence  of  a  third  canua  u(>on  each  whorl  ami  the 
more  venlricose  form  of  the  last  will  Ner>e  to  distinguish  it  from  Tafr4« 
eapHaneiiSt  Goldf..  nhicli  iu  otlicr  rc.t[>ects  it  resembles.  It  is  bmit 
slender  than  Turbo  omatus^  Sow.,  and  diflerit  iu  lite  arrmngraiciit  of 
the  carinte. 

Localities, —  Ponton,  LiDcx>luahirf ;  Rodborough  HilL 
shire. 

CyIjINDRITBB  TVRR1CITLATV8,  LvCl'tt.       pL.  XIV.  fig.  8 

Testft  eIonftmtii.«ubr^-bndnc& ;  tpiHi  niftf^*'^  aetiti ;  an6*ctibtu  1 8) 
siitiinM  prufuml^  iin|irvw» ;  ttntnrtu  ultimo  uvatoj  aperturft 

Shell  dongatc-d,  sul>cvlindncal ;  spire  lengthened,  its  apex 
whurls  (8)  convex,    their  sutures  deeply  excavated,  the  last  wbail 
ovately  cylindrical ;  aj)crture  namiw. 

The  6;:ure  uf  this  »jirt-ies  rt'M-mble»  C.  attus  from  the  grtttl  oolils 
of  Minrhiuliamptuu,  but  the  whurls  are  niorv  numerous,  and  w 
not  flattened  aa  in  that  shell ,  the  elevation  of  xht  spire  raadOy  iB* 
stinguishet  it  from  other  coDteuiporsneous  species.  Ths  kngtli  of 
the  apenure  is  about  ihree-fiilhs  of  the  entire  shell. 

Locality, — PoiiUm,  Lincolnshire. 


PUASIAXELLA   PuNTUNIS,   LyCCtt.        PL.  XiV.  fig.  9. 

Tartfi  tumtA,  aofraelibus  euavexis  (6),  vpir4  vUli,  apice  aeulo^ 
timo  prrmagno  vcutricowi,  aperturi  uMiqui,  bau  anguito. 

Shell  with  the  wborhi  (C)  convex  ;   vpire  elevated;  apex 
the  hut  whorl  very  large  aud  ventricoaie ;  apcrtuiv  oblique ; 
narrow. 

The  superior  siie  of  the  last  whorl  serrcs  to  diitliiyiish  it 
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PhasiatieUa pnlutiuiifornm.  Buvignier,  which  in  olhcr  res|>c('t5  it  nearly 
reseniblfs:  the  length  of  the  aperture  and  spire  arc  nearly  eijuaJ. 

Height  7  lines ;  diuuieter  of  the  last  whorL  4  tinea. 

Locality.— Vowinw . 

Trochus  ORNATISSIMV8,  d'Orb.  ?  var.  Pontoms,  Morris, 
Pl.  XIV.  fig.  10. 

Trochus  omatissimus  <rOrh.  Pal.  Fr.  Terr.  Jur.  t.  312.  f.  G~S. 
rv.  jjileus,  l>/ce/t,  Ann.  N.  Hist.  iHSO.  p.  417. 

TcstA  subcuiiic&,  innhilicaUl.  anfntctihus  longitiHUnaliteroostatis,  cosrtiii  (2t)) 
siibacutis  interstitiis  transversim  striatii,  ultimo  anfmctu  cariuuto,  baxi 
planulato  vel  stibeonrexo,  concentric^  semistriato. 

A  small  but  well-marltei]  sholl,  rather  wid(»r  than  liiglu  foimed  of 
few  fli<:htly  concave  volutions,  having  1.')  to  '*JD  arnle  mnl  jironiiiient 
longitudinal  ridscs,  the  interspaces  marked  with  a  few  small  costuUp  ; 
the  base  flat  or  but  little  cutiu'x,  inniiiUeattd,  iiud  tlis;  undjilicns  sur- 
roiuided  by  a  few  concentric  .Htriationfl,  which  do  not  extend  to  the 
onler  mar^n. 

Tins  species  beloncjs  to  a  siiinll  aeetion  of  the  genus  Trochuvt  of 
which  but  few  allied  forms  are  at  present  recorded  in  the  Jurassic 
strata,  nz.  the  T.  Iteliacuji,  T.  lamcUosus,  and  T.  Tityrvs  of  d'Orb., 
and  T.  ptft-atiiuJaiust  Phillips.  Our  specimen,  which  is  very  imper- 
fect, agrees  with  T.  ornatiMimua,  d'Orb.,  but  the  base  of  that  species 
is  more  convex. 

Locaiiiies. — Ponton  and  Uaruaek. 

M.d*Orbigny's  specimen  is  from  the  infcriof  oolite  of  Calvados. 


AsTARTE  EXCAVATA,  Sow.     Var  coMi'REssiuscuLA,  Monis. 

Compared  with  the  well-known  Interior  Oolite  shell,  this  variety 
presents  some  marked  differciicoa :  it  is  more  diricoiilnl,  the  test  more 
delicate  :  the  fine,  irregular,  concentric  strialions  but  faintly  repre- 

>sent  the  prominent  large  plications  of  the  typical  form  :  the  dimen- 
sions are  at  leant  one-half  less;  and  the  grealtr  nund>er  of  specimens 
have  still  snialkr  prnpnrtions.  The  young  examples  of  this  variety, 
when  only  ^i  or  4  lines  in  dianu-ter,  are  equally  distingnisliable ;  they 
are  very  delicat^e  and  flattened,  with  three  or  four  distinct  plications 
uear  to  the  umbones,  the  remainder  of  the  surface  being  nearly 
smooth.     The  ultimate  stage  of  growth  in  our  variety  exhibits  a 

•  greater  thickness  of  test  and  convexity  of  form,  therein  approxima- 
ting to  the  type  ;  and,  in  fact,  but  for  the  inspection  of  this  latter 
condition,  it  would  be  regarded  as  a  diijlinct  species.  In  the  Cottes- 
wolds  and  the  West  of  i'nfrland  the  tt/pfi  hliell  occurs  in  the  lower 
division  of  the  Inferior  Oolite  :  the  freestone  beds  ot' the  middle  divi- 
s'lon  in  Gloucestershire  contain  the  variety  vvtuptextfiuscula  ;  in  the 
up)ier  division  of  the  Inferior  Oolite  the  ttjpe  reappears:  again,  in 
the  Great  Oolite  of  Minchinhampton  the  variety  cowpreiuimcula  is 
abundant:  the  two  varieties  never  occur  together. 

Dimensions  of  the  largest  specimens  : — Height,  13  lines;  length, 
■   19  lines;  diameter  through  both  the  valves,  3  lines. 
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EXPLANATION  OP  PLATE  XIV. 


n^  L  Liiiia  Paiiloni»,  Ljtcett, 
f^  2.  Ceromya  ftiniilia,  Lycfti. 
Pig.  3.  C>i>nna  niictfnmiiB,  Lycit. 
Kig.  4.  Tancrcdii  axiiiifonuii,  PhUii/*i, 

■p. 
Pig.  5.  angulAta.  Lyttit. 


Tig.  G.  Xeoen  tbiwttoai.  Jfemt. 
Fig.  ;.  Turbo  MBiiiuNt,  £|«Ptf. 
Fig.  H.  CyUftdriaa  uniaOMai.  l^ftHL 
Fig.  9.  PbMiaa«IU  PoatoBta^  IfevM. 
Fig.  10.  Tro«htt  «f«MiMtaMi.  i/CM. 
Vir. 


2.  On  the  Insect  Ukds  fH  the  Pvrbkcr  FoRMATtox  o/ 
flW  Wilts;  anda  Noticeof  theOccHrrtmreofa  Nici'Ro 

InhFCT  in  Mr  SrUNKStFIKLD  SlaTK  c/GLOtJCKWriCRKMlEC 

the  Kiv.  I'.  B.  BnoDiK,  F.G.S. 

[The  publicttion  of  Um  i«pcr  it  defenred.] 


Vw.  Poatoob.  Jtfbrrte.  fl 

FoRMATtOX    of  DomI^^B 

nrcf  o/"  tf  N  ici>  Rormsov*   ^ 
tLOtJCKWriCRKMIEC.      Bv 


t)r9cripthn  of  the  Remains  of  Fnssii.  IvvECTR  yVo«  Mr  Pr«- 
BECK  Formation  o/'UnnKKT  flwrf  Wilts^  and fntm  /Ar  Stunk»- 
KiKLD  Si.ATi:  o/"  GtuvcKifTER&niRX.     By  J.  O.  WcsTwoao, 

^Coramumuied  by  the  Rrt.  P.  0.  Brodie,  P.GL&.) 
[The  {MibDcttion  of  thu  paper  ii  iWeiraLj 


A.  On  the  MiCROSCoriCAt.  STRi'CTt'Rr  of  mrme  BRmsn  Tmt* 
TIAHY  and  PoHT-TKHTiAHV  Fri:91IWaTvr  Marl*  mmd  LlMS^ 
bTONics.     D>  II.  C.  Sorry,  Khj.  F.G.S. 

[Ab»tr»ct».J 

The  author  first  descritxHl  the  grneral  eondums  be  h«tl  Rrnv«d  ac 
with  rpsprct  to  the  condition  of  the  mioerml  portioa  of  calcaraoM 
ArnnUms,  which  ho  conHiiJi^rrd  b  tir»t  (lepo»it«tl  io  (be  form  ci  «i^ 
stulmrgnuiulcR  ot' variable  size,  that  aflerwarda  midttgo  nor*  or  liB 
of  rryitallinc  onaiesceDce.  In  some  caset  this  acRndx  oeoon  at  oft ; 
but  in  olhors  it  does  to  a  vrrr  considerable  extent  during  tbc  Ble  of 
the  organism,  and  this  produces  a  great  difference  in  the  charRrttr 
of  the  pHrtiden  into  which  ti  is  rewtlvrd  br  drear-  The  faUiag  to 
|Kmdfr  that  then  takes  place  is  the  mnilt  of  tne  oxi~ 
rfuioval  of  the  orjrnnic  f>ortinn,  and*  if  no  crystallina 
occurred,  the  shell  or  other  body  ini^ht  be  rcaolred  into  tW  fviy 
iniuuie,  ultimate,  tr^'stallinc  granules  ;  whcrra»,  if  much 
bad  taken  place,  it  would  break  up  into  mncfa  larger 
is\  niROV  initRDoea  its  minute  organie  itroeitirr. 

*  The  rntifv  paper  is  noc  pnatad*  bv  deurr  i4  ihv  aulhor.  «ha  iaieads 
tHg  a  general  accmtat  of  Ike  mkfovcupkal  strvctur?  «tf  Drlttah  tvdu.  ia  a 
mia.  wltk  very  auaiwma  iltiHirstieas. 


^g^^g^^^^^jgug^og^j^ 


*f 


1853.]  SOBBY — STBUCTURE  Or  LIMESTONES.  345 

The  particular  foniis  of  the  particles  into  which  the  Limuaiaiis 
aud  PaludiiiH!,  found  so  pk-utifully  in  nmiiy  freshwater  umrls,  are  re- 
solved by  decay,  were  then  desfribed  and  shown  to  present  such  de- 
finite characters  as  torfrnder  it  easy  to  rlistingui»h  them  with  certainty 
from  most  others  at  all  hkely  to  occur  in  them.  Soft  loose  marls 
can  of  course  be  investigated  by  mixing  ihe  particles  in  water  ;  but 
thin  sections  of  harder  limcstont.^  must  he  prepared,  and  the  facta 
which  may  he  learned  from  thcui  are  in  many  respects  very  superior, 
and  from  tlieni  the  relative  proportion  of  the  various  coiiaiitueuts 
Tnav  be  determined  with  great  accuracy,  by  carefully  drawing  tlieir 
uutliue  on  strong  even  paper  with  a  camera  lucida,  and  nftcrwards 
cutting  out  the  several  portions  and  weii^hing  them.  This  method 
the  author  terms  "  physical  analysis."  To  fully  describe  all  the 
necessary  |»ariiculars  would  occupy  too  much  space  for  this  abstract ; 
but,  by  attending  to  them,  very  great  accuracy  may  bo  attained,  and 
the  true  physical  constitution  of  the  .s|>ecimen  stated  in  a  manner 
ijuite  dilFcrent  from  what  could  be  ascertained  by  chemical  analysis, 
which,  for  the  purpose  of  these  inquiries,  is  olteu  greatly  inferior, 
though  often  most  valuable  in  addition. 

Proceeding  to  the  application  of  these  methods  of  research  to 
particular  cases,  some  white,  marly  deposits  found  in  some  of 
the  filled-np  lakes  of  ITolderness  were  described,  and  shown  to  be 
composed  of  such  particles  as  result  from  the  decay  of  Bilkinia 
lentaculata,  mixed  with  a  email  but  variable  proportion  of  such  oa 
are  derived  from  decayed  Limnicans.  In  confirmation  of  this  it 
may  be  stated,  that  though  no  entire  shells  are  found  in  them,  yet 
numerous  opcrcula  of  the  Bithinia  occur,  which  therefore  appear  to 
have  been  less  prone  to  decay  than  the  shells  themselves.  Other 
similar  marls  of  post-tortiary  age  were  also  described,  and  shown  to 
have  resulted  from  the  decay  of  similar  shells  in  variable  proportion. 

The  soft  marly  portions  of  the  Isle  of  Wight  tertiary  freshwater 
limestone  were  stattd  to  be  of  precisely  the  same  nature  as  the  above, 
being cnrnpoiJcdofsiK-h  particles  as  result  from  thcdecayof  Limnncans, 
in  which  term  are  inchuled  Limntetta  aud  Planorbia.  The  examination 
uf  thin  sections  of  the  harder  varieties  of  the  same  limestone  aUo 
shows  that  they  were  derived  fmm  the  same  source,  mixed  with  a 
variable,  sometimes  vcrj'  large  ])ro)M>rtiou  of  fragments  of  Cluute  ; 
but  they  have  uudergoue  more  or  less  of  crystalline  consolidation. 
As  examples  of  them,  two  physical  analyses  may  be  given  of  speci- 
mens from  Binsted,  which  wiD  aUo  s«rve  to  show  the  character  of 
such  analyses. 

I.  A  hard,  marly-looking  specimen,  with  nuniprous  cavities  due  to 
the  removal  of  the  shelly  matter  of  more  or  less  entire  LimuEeana. 

Empty  cavities    16'3 

Fragments  of  Liumseaus. 15*6 

Fragments  of  Chara    1 1*0 

Fine  grains  of  decayed  Limnsea^  and  Chara. .  57*0 

Peroxide  of  iron '1 
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2.  A  hard,  even-f^miitci)  »|H*ciinrii,  with  uo  entire  or  Urge  fnig> 
mcnta  of  shells  visible  lu  the  iiakfd  vyv. 

GrainB  of  Limntean  vhell  shoving  structure 

Ditto  not  showing  ditto     

Cryst^llixed  fine  granules  of  shrll,  &c.  55*9 

Quartz  »aiKl 13*3 

Very  tine  «niid  and  HcfH)mposed  ftrhinar  I2'l 

Pcruxidc  of  iron  chief!)'  in  the  Btiostance  of 

shell  fragments .  *3 

lOU-O 

In  the  ahovr^eserilied  marls  and  limettonca  are  found  arrenl 
curious  bodies,  hut  in  nu  great  proportion ;  and,  on  the  whole,  xhtt 
may  be  said  to  be  deriiiu  from  the  decay  of  (Ik*  freshwater  shetti 
found  in  them,  and  not  from  the  deposition  of  chalky  mud,  wbadi 
has  a  totally  difTereut  chnractor,  though  the  calcareous  matter  in  th$ 
water,  from  which  ihr  shells  procured  it,  may  have  been  dvrivrd 
from  rite  contti^uonK  clinlk.  It  is  worthy  of  remark,  that  in  these 
marls  no  Diatoinucett  an*  fniuid,  though  titcy  ahoinid  in  th^  clay» 
associated  with  ttome  nf  ihcm  ;  but  tlie  r\nuiinatioti  of  tufaceotia 
truvrrtins  \\aA  furni^dted  tlie  author  with  rvidrner  which  pmvn  thai 
coiitoet  tur  a  long  perioil  with  cnrbonntt*  of  hine  dfcomposrt  awl 
destroys  their  siliceous  coverings,  and  tlierrfure  tliey  cuuld  nanily  be 
expected  to  occur  in  nxxch  depoetits  as  thuwr  under  euuftidrraliau. 


5.   Om  the  GKuUHtV  of  f tart  of  the  SooLiMAN  RaXUK. 
By  Dr.  A.  FtiMiNr.,  K.I.t:. 

[la  a  Letter  to  Sir  IL  1.  Morchmm.  K.ftS.,  r.G.$.,  Pm.  R.  Cc«^.  S.] 

Camp  Vcchowa.  Dcra  Ghaxrc  KliKn  frunticr.  rijchty  milm  N.cf  lalli 
dote  nnibr  the  Sitotlm«n  tUnftr,  anU  about  thirty 
iruui  the  Tttkhl.i.SiNilintaii,  Marcb  29th,  1)1^ 

With  the  excrptinn  of  occnMirtunl  patches  uf  com  crop  now  in  ear 
(March),  thf  wlmlr  Lfutinl  district  nf  llie  iVrniat,  t»rT«reu  the rulli- 
VHtcil  belt,  ur  Kucht^f■.  alont;  the*  Indu«  .ind  t)     '  'Ite  ftuftHniMi 

ltan?r,  is  a  harreti  alluvial  plain,  thinly  dottnh< .  j>ifi^1n»l 

of  wild  cajK'r  and  \w\\ny{Sahadftru  /Vr«ira), ami  m  iK^mr  plMHCO 
with  a  thick  crojt  uf  lana  <a  .4{K'cies  i>f  Safaola  ^).  by  Mmillg  laffV 
ipiantities  of  uhtch  the  ua(ive<t  obtain  a  coarve  kind  of  carbcuaU  of 
•nda  (Siijr^o).  This  latter  plant  is  only  found  on  plaint  liable  Ib  br 
lloofhni  motfrraUly,  and  in  which  s;dtm-  matter  »  abundant.  Ita 
present  hnbitnt  snpplirit  both  the  alcove  cuntlitiun*.  fur  although  ibr 
river  inundation  never  reaches  it,  yet,  >thenr%er  ram  faUi  iu  the  hilW 
btiudrrda  of  mountain  torrents  ettca|»e  frum  the  various  ravines  awl 
pMaes.  aitd  for  a  time  concert  the  \»hole  coiuitiy  into  a  ftheii  of 
witer,  wltich  u  however  dnuik  up  by  the  thirsty  aoil  Vanfi  bdbfv  k 
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reaches  the  Indus.  As  very  little  rain  tails  in  the  Derajat,  the  natives 
for  agricultural  purjioses  (welU  being  very  ttcarce,  and  water  found  in 
them  at  from  100  to  150  feet  deep)  endcavo\»r  to  detain  the  water  in 
its  onward  course  as  long  as  possible,  and  for  this  nienns  a]1  the 
country  is  traversed  by  "bunds"  or  embankments  parallet  to  the  hills, 
inside  which  tliey  plough  the  grnuml  and  sow  their  scnnly  crops. 
As  but  little  rain  falls  even  in  the  liilU  in  the  cold  weather,  the  cold- 
weather  or  wheat  cro])  in  a  very  precarious  one,  and  in  a  season  of 
drought,  such  as  this  has  been,  almost  a  failure.  The  rain  or  hot- 
weather  crop,  consisting  of  millet,  Indian  com,  &c.,  is  a  much  more 
successful  one  and  of  more  importance.  WatiT-power  and  pujmla- 
tion  only  are  wanted  to  convert  the  whole  district  referred  to  into  a 
rich  corn-field»  the  saline  matter  it  contains  not  being  in  sucli  ijuan- 
tity  as  to  he  deleterious  to  wheat  crops,  if  mcaus  of  irrigation  are 
available. 

Separating  the  ulluvinl  desert  tract  just  noticed  from  the  Sooli- 
mau  Itanges  is  a  belt  of  boulder  deposit,  varying  in  breadth  from 
two  to  four  miles :  the  bimlders  are  larger  antl  more  immerous  as 
we  ascend  towards  the  hills^  on  the  strata  of  which  they  rest  un- 
confonnahly.  The  boulders  occurring:  in  this  deposit  appear  to 
have  been  derived  frum  tlio  caiiiitituent  rocks  of  the  Soolimans. 
Some  are  of  primitivi.'  or  luetamorpliic  rocks ;  bnt  they  chiefl>  consist 
of  the  Miudstones  and  boulders  furmiuj^  cuujrlmiu'ratrs  in  the  first  or 
outer  range  of  hills.  These  latter  are  of  a  chnracter  idrnlical  witli  the 
later  Tertiary  (Miocene?)  or  Sevalik  strata  of  the  Salt  Range.  Thev 
present  in  outhue  the  same  jagged  character,  and  consist  of  alter- 
nations of  sandstone  (calcareous,  and  sometimes  oidy  indurated  sand), 
calcareous  grit,  conglomerates,  and  imhirated  clays  ;  and  they  ever}*- 
wliere  |)rcsent  on  their  surface  a  saline  efflorescence  more  or  less 
distinct.  In  the  outer  range  they  dip  at  a  very  high  angle  to 
the  E,,  and  in  some  places  are  almost  vertical.  In  the  -Mungrota 
or  Sungurii  Pass,  into  nhirh  on  the  2  1th  I  made  a  short  excursion, 
accompanied  by  troojicrs  with  Inaded  carbines,  tiicsomiocene  .'  strata 
occur  on  cither  side  with  an  easterly  dip  for  about  two  miles;  the 
harder  ridges  of  sandstone  which  cross  the  pass  forming  ils  fine 
natural  defences  as  could  annvhere  be  found  ;  and  hidecj  the  Bosdar 
tribe  who  inhabit  the  hills  at  this  point  are  by  no  means  loath  to  use 
them  as  such,  while  covering  the  retreat  of  any  of  their  brethren 
who  may  be  returning  from  a  foray  in  the  plains. 

On  proceeding  about  two  miles  up  the  Sungurh  Pass  in  a  nearly 
west  direction,  the  miocene  '  strata  give  [dace  to  beds  of  mimmulite 
limestone,  enclosing  several  species  of  Numnudite,  ajul  one  very  large 
species  nearly  an  inch  in  diameter,  Ileils  of  this  hmestonc  alternate 
with  dark  bitnminnus  clays,  in  whicli  nn  Onfrea  simiJar  to  one  I  got 
in  the  Salt  Range  is  abtmdant,  nnd  under  these  a  dark  brown  slaty 
calcareous  sandstone,  also  coiituiiiiug  niniierous  examples  td'a  similar 
shell.  Beneath  this  samUtone  nummulite  limestone  again  appeared, 
and  wemetf  to  form  a  second  raiigt\  the  strata  of  which  dipped  to  the 
E.  conformably  at  a  (-iniilar  And  very  high  angle  under  the  miocene? 
strata.     Not  deeming  it  safe  to  go  beyond  the  nummidite  limcstouc 
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range,  and  liaving  reached  about  three  miles  in»idc  the  pajM.  I  ww 
ohUg;pd  to  return.  I  hope  vet  to  have  an  up|)orluuitv  uf  Beriog  what 
the  iuMde  of  the  Soolimiui  Range  is  made  of,  though  I  have  no  doubl 
it  is  merely  a  lower  extension  of  the  Salt  Range  (»cc  Map,  Mfprc, 
p.  191). 

T1h>  two  outer  rAages  (for  such  they  appear  looking  at  them  from 
the  plain)  are  cnJetitly  portions  of  au  anticUnal  slope,  the  niaiu  or 
chief  range  {Knla  Roh  or  Black  Mountains  aa  it  is  called)  Iwvinca 
distinct  wettrrfy  dip  with  a  scarped  face  to  the  E.  In  •PVmlof  tat 
water-courses  I  Unve  seen  boulders  of  Protiucitu  iim*$io^  i  aada  H 
in  several  passes  briue-st reams  occur  and  masses  of  gj'pwili  ti  ft 
most  salitVrous  aspect,  1  feel  assured  the  time  will  rome  whtA  llw 
Salt  formation  will  be  found.  I  cannot  Icam  that  sdtt  ever  bw  Wm 
found,  though  natives  have  told  me  that  the  red  marl,  similar  to  thai 
which  imlH'ds  the  salt  in  the  Salt  Range,  does  occur  in  the  intrrior 
of  the  hills.   The  annexed  rough  sketch  will  make  llic  stmclurr  of  tbc 


Diagram  showing  a  tSeciion  of  a  part  of  the  Soo^imam  Betift. 
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range  more  distinct.  Aa  the  Sooliman  High  Range*  k  of  cmtifaWriUe 

hrip:ht  (pines  arc  visible  on  it  op|)o&ite  to  where  I  now  am),  it  b 
probable  that  in  some  of  the  passes  which  travcnse  it  aonie 
valuable  Motions  are  obtainable,  and  prtdmbly  the  foimatioo  on  vlucli 
the  aaliferonit  «irata  rrst  may  be  asrertainrd.  Among  the  bonldcn 
in  the  pass  I  visited,  I  saw  a  sandstone  which  1  bchrve  bclnrtgs  to  tbe 
Salilerous  series.  The  difticidties,  hnwevrr,  in  fuUowixig  out  any 
Tescftfclics  in  these  hills  arc  very  great.  One  caimtK  go  unannrd  or 
without  a  party,  and  hnice  (hr  evplnrrr  cannot  follow  the  by-ways« 
hut  mu^t  keep  to  the  hii;hwnys.  The  Bosdan  on  the  IVra  (*hawe 
Khan  Frontier,  and  the  Kusrantv^and  Shiortoeeton  (he  I>rra  I«siael 
Khan  Frontier,  nre  all  robherM  and  li%r  by  plunder,  and  woitU  W 
onlv  too  glad  to  grt  huUl  uf  any  of  U3y  as  we  are  here  to  rul 
if  tKry  appear  on  the  plains  intent  on  a  foray. 

*  Tbs  Sooliiaaii  KcuerBlly  U  ilndtvie  el  tR«k  sad  tlinasl  vt 
In  rrsfmhknee  lo  the  S«k  itaa|tf  b  ten  Rfr«t. 
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[On  January  18,  1853,  Dr.  A.  Fleming  had  the  opportunity  of 
riding  up  with  an  escort  to  the  mouth  of  the  Vidoiie  Pass,  opposite 
Uera  frlmzet*  Khan.  Here  also  he  ohserved  the  deposits  above 
noticed,  and  ibmid  boulders  of  white  (piartiite  and  of  Productus-lime- 
stone.] 


G.  On  the  GEOLor.Y  of  a  part  of  Sind*.     By  H.  U.  E.  Frkre, 
Esq.,  Commissioner  in  Sind. 

[la  ft  letter  to  Col.  Sykes,  F.H.8.,  P.G.S.] 

I  HAVE  taken  the  opportunity  of  the  "  Duke  of  Argyll"  going 
direct  from  Kuruchee  to  London,  to  send  &  couple  of  cases  to  your 
address.  They  contnin  a  number  ol'  tfrtiar)'  fossils,  chiefly  bones 
of  Mammalia,  Tery  much  rtsembUiig^  the  Periui  fossils;  these  were 
collected  by  Mr.  Arthur  Young,  the  Ui-jjuty  Collector  of  Sehwun, 
who,  if  they  arc  of  any  interest,  would  wish  you  to  keep  for  your  owix 
collection  any  you  like,  and  to  prescut  the  rest,  if  yon  consider  them 
worthy  of  presentation,  to  the  India  House,  or  any  other  public 
museum.  Any  account  of  what  they  are  would  be  most  acceptable, 
and  any  call  for  further  information  or  more  specimens  would  be 
carefully  attended  to.  Neither  he  uor  I  have  been  able  to  reach  the 
exact  locality  where  thev  arc  found. 

It  is  in  the  hills  S.\V.  of  the  Munchur  Lake  and  Sehw/m,  and 
about  half-way  to  Shah-bilbiwull,  but  on  the  E.  side  of  the  Hubb 
lliver.  I  must  have  been  very  near  it  in  traversing  the  hill-route 
from  Kuraehee  to  Sehwan  in  November  lU.>i,  but  all  the  rocks  I  saw 
were  uuminuUlic  limestone  greatly  contorted,  the  ranges  of  hills  being 
generally  "wrinkles,"  as  it  were,  of  mminiulilic  strata;  which  could 
be  fur  the  most  part  traced  with  great  clearness  from  the  vallev  on  one 
side  over  the  hill  and  down  into  the  valley  on  the  other  (sec  diagram). 

J)iaf/ram  showing  the  Section  of  Nummulitic  Ranf/e  hetween  Ktint- 
ch^e  tn\d  Sehvcntit  in  Sindy  ttith  t/ie  accompanying  shale  and  gravel 
beds  ;  as  seen  in  the  croM-vallegs, 
W.  E. 


I .  B«i«  of  grarrl  uid  Mndjr  enn;lom«nlc.  \  ,     •^.  l^^,.^ 

S.  Vuirmlnl  niwb  and  iiti«lef .  or  indurated  mud-1>eds.  / '      "  «»«•• 
a.  Nummuiibc  ttmeitoQc,  farming  Utc  liuign. 


The  western  slopes  of  the  ranges  (the  general  direction  of  which  is 

For  t>bsmationi  on  tbr  fi'eolog)-  of  SintI,  kee  Papers  by  Col.  Syke«  and 
u  Smee,  Proc.  and  T^BtI^.  Ciciil,  Soc.  1S34 ;  by  ('apt.  Grant  on  Cutch,  Proc, 
Trans,  ticnl.  Snr.  1H47  ;  by  Capl.  Vit*ary  un  the  Bfloochistan  llilln,  Quart, 
loum.  Gcol.  Soc.  vol.  ii.p.  200;  and  on  otber  parts  of  Sind,  ibid,  vol.iii.  p.  331. 
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N.  and  S.)  won*  tisftmlly  tlir  1oa»t  brokni ;  but  it  wu  nrv\y  dsActak 
to  trscf  :lie  identicttl  Ik-J  from  valli'v  to  %allev  acruas  the  raug^  and 
for  miles  aloiifc  the  rangi'.  Thougli  the  strata  were  often  no!  COB- 
tiuuou.s  the  (li^^hxratioii  ot*  fragiuents  was  rarely  so  fcroat  as  Co  pr^ 
vciu  the  orijniial  connceiioii  from  bein^  acen.  Tbc  crow-ralUTS 
were  generally  uot  water-worn  ti^sures,  but  hu^  cracka  acroM  toe 
range,  wiili  the  rooks  on  enrh  t^WU  npiiarently  little  altered  lince  thef 
were  rent  apart.  In  one  {ilare  a  tii^Mure  of  this  kind  gave  a  aectiaa 
of  the  range  certainly  nut  U*$s  than  100(1  feet  in  depth  ;  it  was  nom- 
niulittc  lime^ttone  from  top  to  bottom.  The  skirl;}  of  the  hdJa  and 
botttirns  of  the  vullevs  parallel  to  the  main  rangen  were  often  marked 
witlk  alluvial  deposu.s  conj^lomerntes  of  nunimulitie  pebble*,  and 
}cravel.  and  I  fouml  in  more  tlntn  one  N|»ot,  unini^takealile  erkdeooe 
of  such  valleys  having  l>een  once  lakes. 

The  only  two  ^(Xfd  sivtiuns  which  I  got  of  the  strata  in  audi  MtiK 
alion*,  were,  tirst  near  MeiT  Ahmed-khan-katMiida.  where  a  ho* 
spring  rose  at  the  head  of  a  small  cross-vallev  in  the  uummalitic 
strata,  which  at  that  spot  were  nearly  perpendicular,  t'jion  thcar» 
leM  inclined,  were  l>ed:i  of  indurnteil  mud  and  ithalr,  ana  u|)on  the 
skirts  of  the  latter,  down  into  the  plain  and  across  to  the  opjxwitr  range 
of  hills,  were  beds  of  gravel  and  sandv  eonglomermtr,  at  (iml  inelimni, 
but,  away  from  the  hills,  gradually  becoming  nearly  hohxontal  (trr 
diagram,  p.  ',\\\>). 

1  Huspeet  that  the  boues  are  found  in  a  similar  deiiosLl,  but  my 
belief  is  founded  only  on  the  re|K>rt»  of  the  natives  who  found  the 
bones.  I  failed  to  fnnl  any  rcmnuis  in  either  the  gravel  ur  shalr,  mt« 
one  small  splinter  of  bone  in  the  gravel. 

The  other  section  wns  near  Kujoor.  where  one  of  the  CTftw  fwla 
above-deM^ribed  cut  right  through  a  range  of  bilU. 

The  indurated  mud  or  »ihftleiAfro«piently  of  various  brilliant  eohmtik 
white,  and  all  the  sluKlrs  of  yellow,  brown,  and  re<l  which  oxide*  at 
iron  give.  At  the  i\yoi*'  abo\C'nu'iitione<l  it  waa  apparently  mtiiw 
ou  the  nnmmulire  rock,  but  more  fretpieittly  it  cHTurs  where  ihta  roMK 
is  most  dislocatrd,  and  Appear*  to  have  been  forced  up  tVom  bdov. 
This  is  veni  tmiurntly  ulisenablr  (ui  the  eastern  shTpnt  nf  the  hitli^ 
which,  at  l)efore  oluerred,  are  usually  more  precioitowi  and  broira 
than  the  western  slopes.  In  two  »iM>ts  this  eru|tiiou  (f)  of  oohmred 
marts  and  shales  cuveni  an  area  ot  neveral  miles  Miuare.  One  ia  M 
Knnnee-ke-kote  or  Mobun-kote.  where  the  aliale  t*  snflSciently  alu- 
minouf  to  afford  alum  for  commercial  puqio^cA ;  the  other  is  abovl 
right  miles  from  Sehwan.  lu  both  tilacc^,  tables  of  DummuUtie 
Ihnntonc  are  sometimes  seen  sup]>orte4l  on  the  coloured  marla,  baft 
in  general  the  lin)c«lonc  has  disappcareil. 

There  are  ntmicrous  numiftlakeable  traivs  of  Toleanic  a^rocy. 
Springn  are  rare,  but  what  e\iftt,  generally  at  interraU of  ftom  tenia 
(wenly  miles,  are  usnally  hotter  than  the  outer  air ;  not  rvrrrdbub 
however,  in  any  spring  wbieh  I  raw  M^'  F.  Orilictit,  whmcr  liolar 
and  ftteam  ii»sue,  are  ni>t  uiu'unimon ;  and  in  more  than  one  apol,  mk 
nearly  lei  el  plains  I  found  ^miall  cmptuuvs  of  fum^d  matter,  formng 
lOouniU  often  not  tuurr  tliau  a  lew  hundred  >ards  in  circum' 


I 
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Around  the  edge  the  blocks  of  nummulitic  limestone  (or  conglomerate 
of  pebbles  of  such  rock)  were  hardly  tlisjointed  from  the  neiirly  level 
surface-stratum.  Higher  iij)  Xlw  blocWii  W'canie  more  dislocated  and 
discoloured  as  by  fire  ;  a  little  hi^yher  tiu'v  were  more  or  less  fused, 
and  at  the  top  of  the  heaps  hud  often  the  a|)peflrnncp  of  vitritied  sla^. 

The  water  of  the  warm  springs  in  the  Sehwun  Ililla  has  gcnerKlly 
a  trace  of  sulphate  of  lime ;  sometimes,  indeed,  is  highly  im])regnated 
with  it. 

Some  months  ago  I  forwarded  through  Ihe  Bombay  Secretariate 
A  box  of  specimens  of  the  sulphurous  earth  found  in  some  localities 
near  Kuruchee.  It  is  not,  1  expect,  ]>ure  enough  to  be  worked 
economically. 

Od  the  iDdui,  March  19,  18&3. 


7-  Further  Account  of  the  Boring  at  Kotah,   Deccan  ;    and  a 
notice  of  an  IcHTHYOLlTEyVoM  that  place.     I&y  Dr.  T.  L.  Bull, 

Surg.  3rd  Nizam's  Cavalry. 

[Commuiiicated  bj^  Col.  Srkes,  F.il.S.,  F.G.S.] 

[A-bis  tract.] 

In  the  August  number  of  the  Quarterly  Journal  of  the  Society  for 
1852  (vol.  viii.  p.  230)  is  an  account  of  the  boring  Utely  made  at 
Kotah  *,  in  the  Deccan,  in  the  search  for  coal ;  and  at  page  272  of 
the  seventh  volume  of  the  Journal  is  an  account  of  the  fossil  fish 
i^LepidotvM  Deccaneims)  from  the  bituminous  ehale  met  with  in  the 
boring.  In  the  present  cunununication  Dr,  Bell  states  that,  on  ac- 
count of  the  washing  in  of  the  soil,  it  was  found  necessary  to  make 
a  new  bore.  After  takuig  precautionary  measures,  by  constructing 
a  wooden  shailt  through  ihu  alluvium,  the  boring  was  carried  through 
the  27  feet  of  limestones,  shales,  &c.  that  were  penetrated  the  jire- 
vious  year  (1851),  and  a  further  depth  of  64  feet  1 1  inches  attained. 
This  consisted  uf 

ft.    in. 

Limestone 23     0 

Blue  clay    7     6 

Limestone 2     0 

Shale  and  clay    I     9 

Limestone  (more  compact  and  crystalline)     1     8 

Blue  clay  and  shale 12     0 

Red  clay,  penetrated  to  the  depth  of    .  .     17     0 

*  The  position  of  Kotah  is  indicated  at  p.  272,  tdI.  vii.,  but  the  following  note 
gives  it  with  greater  defiaitene&s  : — KotJili  is  situated  close  to  the  confluence  of 
Ihe  Gudavery  and  what  Arrowsmitb.  in  the  edition  of  his  map  in  1840,  terms 
the  Wandah.  but  which  in  this  pare  of  its  course, — that  is,  just  before  its  junction 
with  the  Godavcry,— ilionhl  properly  be  called  the  Pranhccta.  Kotah  is  nn  the 
left  hank  of  the  river,  and  nearly  in  ibe  same  latitude  with  Chinnour.  [Getieral 
Fraser,  in  Letter  to  Col.  Sykcs,  F.G.S.]  A  Map  of  this  district  will  be  fuund  in 
the  Transact.  Geol.  Sue.  2nd  scr.  voL  v.  part  3.  pi.  -46 ;  and  rcmarkb  on  the  lime- 
stone of  the  vicinity,  I'^iJ.  p.  56H. 
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Aa  lchthyolit«  having  been  fotin<l  in  a  slab  of  liinrfconr  from  tW 
looM!  mass  by  the  river  side,  nuticcd  in  Dr.  UrU'«  foFnnrr  papfr 
(Quart.  Joun'i.  Geol.  Soc.  vol.  viii.  p.  123'2),  and  whirii  Dr.  BrH  r«- 
garda  as  having  born  Ibn-ed  op  by  the  action  of  Uie  nrrr.  it  bai 
bero  forwnrdeil  to  England  by  General  Fmser  ;  and  C-ol.  Sykca 
having  submitted  the  sperimcn  to  Sir  P.  Egc-rton,  he  mw  favoarrd 
by  Sir  Philip  with  the  following  opinion  respecting  tlir  ehamrlrr  ami 
relations  of  this  Indian  foHsil  tish  : — 

**  It  belongs  to  the  section  of  the  genus  Dape^ut  mtk  anffU 
pointed  freth  \—Trtraf/onolr]/i*  of  Agaisiz — not  of  Broun  *.  It  ■» 
pears  to  be  a  new  species,  di^ering  from  those  hitherto  dcambed  n 
the  omflmentnl  pattern  of  the  scales.  It  is  au  OuUlic  fortn,  probably 
of  the  age  of  the  Lias." 

Col.  Svkes  proposes  to  name  this  second  oolitic  fish  from  tbe 

DcCCan,   UAPKDtt'S  EciKKTONI. 


8.   On  the  Erratic  Tkrtiariks  bordering  the  Pcm:«k  Cii4I!«. 
Part  II.     By  Jobuua  Trimmer.  Esq.,  F.O^ 

[For  Ptri  1. 1««  Quart  Jotira.  Geol.  Soc.  vol  rii.  p.  201.] 

Tnr.  facts  which  will  be  described  in  this  paper  arc  adduced  in  Ohia- 
Iration  of  two  points  to  which  1  liave  diverted  in  former  oooms- 
nieations  as  general  phHraomma ;  iianielv,  that  the  elmlioo.  Id 
which  the  bonlder-clay  of  the  I^owrr  Erratics  ascends,  incrtttae*  M  k 
ijt  trac<><l  from  the  coast  into  the  Ulterior;  and  that  within  area* 
which  have  been  beneath  the  *'  erratic  *'  sea  eonaderable  tracts  oecor 
from  which  its  drpositA  have  hern  so  extcn«vrly  rrmorrd*  tlsat  thctr 
former  existence  is  only  proved  by  occasional  small  outliers,  which 
mav  be  easily  overlooked. 

In  a  paper  tin  the  Erratic  Tertiaries  hnrderinf^  the  Pcnmr  QmIi 
from  Conglrton  to  Manchester,  1  have  drsrriU'd  the  supc*r|io«tioB  of 
the  sand  of  the  upper  crmtu*.!!  to  the  bouldcr-clnv.  in  the  nrtghboVT- 
hood  of  Cougleton  and  Mm*cleftu*Id,  a5  well  a»  the  ceaaation  of  both 
at  a  certain  height  un  Alderlt-y  Edge,  where,  howrver,  their  formrr 
pmence  ia  attevtcd  by  an  oocafiionu  boulder  of  Inuuported  roeh  tm 
Its  summit. 

Doth  cease  in  the  same  manner  ou  llic  steep  daiiis  of  the  Pttiae 
Chain,  where  the  sandy  soil  might  be  supposed  to  be  derived  whofly 
from  the  subjacent  grits  of  the  Coal-measures,  if  a  few  erratic  pehblea 
did  i»ot  prove  that  some  of  the  sntallrr  particle*  of  wliich  it  la  eoM- 
poacd  most  hsvt  been  transported,  as  well  as  the  coarser  fragmeata. 
A  rallry,  howerrr,  runs  for  about  two  miles  into  the  chain  in  the  <tt- 
rrctiou  of  the  ridgr  on  which  Sutton  Church  stands  and  this  vnOcy 
ia  tillrd  with  boulder-elay»  which  at  itn  eastern  trrminatiou  must  m 
considerably  higher  than   the  junction  of  the  Hould«*r-cUy  with  the 


*  Bss  Sir  P.  Beerton'i  Oli««nral»nt  on  llw  frUliaas  « 
mmUmia,  ia  ki*  Pmlichtfarolopc  Notsa,  No.  i,  si  psfv  tl\  irf  Ifas 
W  of  the  Jonnud. 
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sand  of  ibe  Upper  Erratics  about  Macclesfield  and  between  that  and 
Capestlioni.  This  point  alao  appears  to  the  eye  to  be  liigher  than 
that  at  whicli  both  cease  on  Alderley  Edge. 

In  making  a  traverse  from  Maeclesfield  to  Buxton,  the  same  ab- 
sence of  erratic  deposits  was  observed  on  the  ascent  of  tlie  Penine 
Chain,  at  al>out  the  lirst  mile  from  Miicclestield ;  but  at  two  milea 
and  a  half,  the  road  is  mended  witli  gravel,  containing  a  profusion  of 
erratic  pebbles,  derived  from  an  adjoining  pit,  in  which  a  bed  of  very 
coarse  gravel  is  exposed,  ohouL  5  feet  deep,  much  rolled,  and  con- 
taioiug  numerous  fragments  of  granite.  This  bed  of  gravel  is  situ* 
ated  on  the  summit-ievel  of  the  Coal-measures,  and  at  the  bend  of  a 
valley  running  into  tho  chain  from  the  low  grounds  on  tlie  west. 

From  this  point  to  Buxton,  over  the  Millstone  grit  and  Carboni- 
ferous limestone,  1  saw  no  traces  of  either  erratic  boulders  or  gravel ; 
neither  were  any  ohscrvahle  along  the  road  from  Uuxton  to  Leek, 
until  the  comparatively  low  ground,  about  three  miles  from  Leek,  was 
reached,  where  Boulder-clay  again  made  its  appearance. 


I 


9.  On  some  Fossil  Brachiopods,  of  the  Devonian  Ace,  from 
China.     By  Thomas  Davidson,  Esq.,  F.O.S. 

[Pl.  XV.]- 

So  little  is  known  of  Chinese  fossils  that  every  fresh  discovery  in- 
terests the  palfcontologist,  and  more  especially  when  the  species  are 
identical  with  those  peculiar  to  European  geological  horizons. 

The  existence  of  Devonian  beds  and  fossila  in  the  province  of 
Yuennam,  at  about  one  hundred  leagues  north  of  Canton,  was  disco- 
vered some  years  ago  by  M-  Jtier^  and  a  species  of  Spiri/er  and 
RhjnchoneUa  from  that  locality  have  been  described  and  figured  by 
M.  de  Koninck*. 

My  attention  was  lately  called  by  Messrs.  AVaterhouse  and  Wood- 
ward to  a  small  collection  of  Chinese  fossils  recently  presented  to  the 
British  Museum  by  Mr.  Ilanbnry,  and  which  I  was  requested  to 
examine  and  describe,  being  informed  at  the  same  time  by  the  last- 
named  gentleman,  tlwtt  they  were  all  sent  to  him  from  China  by^ 
W.  Lockhart,  Esq.,  of  Shanghai. 

For  the  shells  (Spirifers,  &c.)  he  givea  the  locality  of  Kwang-ri, 
observing  that  coal  is  also  met  with  there  :  "  Kwang-si  is  quite  iu  the 
south,  and  the  Chinese  name  for  these  fossil  shells  is  *  Shin-een.' 

"The  fossil  crustaceans  {Gonoplax  incisa,  Desmarcst)  I  have  re- 
ceived under  the  name  of  *  Shih-hae.'  They  are  said  by  the  Chinese 
to  be  from  the  province  of  Kwang-si.  Cleyer  gives  Hai-Dan  as  the 
locality  {Specimen  Medicines  Sinica,  —  Medicameata  simplicia. 
No.  26G). 

*  "  Notic€  lur  ilenx  capeces  dc  Braehiopodes  ilu  Terrain  Pal&tzoitiue  de  la 
Chine,"  Bulletia  dc  rAcadcroic  Royale  rles  Scicaccb,  Letlrcs  et  Beaux  Arts  de 
Belgique,  1846,  tome  xiiL  pt.  2.  p.  415. 
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**  Tlie  tectli  are  called  '  Lung-che  ;*  they  are  stated  to  be  foaiul  in  * 
the  provinces  of  Shcn-si  and  Shan-si. 

*' All  of  these  fossils  are  employed  medicinally  in  China,  and  my 
specimens  were  purchased  iu  n  drup  warehouse  in  Shanghai*." 

With  respect  to  the  few  manimaliiui  remains,  ^Ir.  'Wutcrhenat 
states  them  to  coii'»ist  of — 

"  An  upjKrr  molar  tooth,  and  a  molar  of  the  lower  jaw  (beside* 
some  fragments  of  molars)  of  a  species  of  Ithtnoctroa, 

"  A  series  of  molar  teeth  of  both  iaw>(,  which  ai^rec  perfectly  wkb 
the  molars  of  the  Ilippotherium  of  Crcnimuy  and  France. 

**  An  up[H>r  molar  tooth  of  an  Ilippothrrivm,  which,  beiitt  eowl- 
derably  larger  than  any  of  the  molars  of  ntp[M)thcrium  w hieh  v» 
possess  from  Germany  and  France,  might  belong  to  a  distinct  ly^citi. 

"  A  portion  of  an  upper  jaw,  wit  Ik  the  four  posterior  molan,  of  a 
small  Ruminant,  allied  to  the  Sheep,  hut  of  smaller  site. 

"  Molar  twlh  of  two  species  of  Stap*. 

''The  molar  tooth  of  a  Umr^  apparently  thr  Ust  of  the  ri^bt  imI» 
of  the  lower  jaw ;  it  is  fully  as  largr  as  the  corrrsponding  tenth  of 
the  great  Care  Bear  ( Vrtun  uptlttua),  but  thr  crown  is  moir  oiplt 
in  structure.'* 

After  having  examined  the  collection  of  (.hells,  I  arrivrd  at  tlut 
conclusion  ;  that  the  sp<*cimeus  belonged  to  right  iVrunian  spcciat, 
seven  of  which  are  common  tu  scvcnd  European  Uicalitim,  aznoof; 
which  wcniay  mention  FiTiiitesatid  Ni^iou  (Fraucr).  Helium,  andtli* 
Eifel,  but  thi-y  are  not  found  all  existing  together  in  any  0D»  of  tbMt 
localities.  In  external  aspect  thev  most  rem-mhlr  those  from  Fcrym, 
in  which  liKzalitv,  howtvur,  neither  the  Cyr/ia  MurcAimmiamm  ncr  the 
HAuHcfioneliii  Ilanf/unt  have  as  vet  been  discoi ered.  If  to  these  we 
add  (he  other  two  described  by  M.  de  Koninck,  the  total  number  of 
Chinese  Devonian  types  now  known  will  amount  lo  ten  s|iccies  i^- 
%ii.  3  of  Sp$ri/er,  '2  of  Hhyucftonelh^  I  Prodmctws^  I  Crmam^ 
I  CnmuiHeM^  \  SpirorhM,  and  I  Autnpora. 

The  following  descriptions  and  tignres  are  from  the  series  pf  iiUil 
to  the  British  Sluseum  by  Mr.  Hoiibury. 

I.  Spirifer  oiAjuNCTi'S,  Sowerby.     Pu,  XV,  fi^,  1-4, 

Spin/era  Jitfunda,  J.  Sow.  Cieol.  Trans.  2nd  Series,  foL  ▼-  pL  43. 

ftg.  H,  and  pi.  jJ.  tigs.  }>,  13  (IH37). 
Spihjfr  rrrnetniii  and  Sp.  Arthiari },  Murchison,  Ball.  iW  Ift  Soc 

tmd.  de  France,  toI.  xi.  pL  2  (1840). 

Shrll  transversi*,  with  a  straight  hinge-line  rucrrding  the  awfi^ 
width  of  the  shell ;  beak  morr  or  Irss  incur^-rd  ;  area  broad.  flAt«  or 
concave,  divided  by  a  trianpilar  fissure  partialtjr  cloeeil  by  a  pavnii^ 
deltidiiun  in  two  pieces ;  valTei  modrrately  convex  or  ipbheai^  wtSk 
the  cardinal  angles  forming  wing-shaj>ed  pruje<rtion».  In  thr  vmtral 
or  dental  valve  s  mcaial  sinus  of  variable  Jt-pth  extend*  from  the 

•  In  tbe  C)ilnr*r  Collrmon  nhiKiie*!  tt  \\j^  fsrk  Corner,  ia  1847,  t 
bar  hsvitig  oWned  wvcnJ  ^ririfrrB.  wUidi  nratt  ynbsblj  had  hn 
the  ■amf  tacsUtT. 


I 
I 


I 
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to  the  (Voiil,  and  correspondA  with  a  broad  fold  in  the  other  valve. 
ExtenuUly  the  shell  is  omameiited  by  from  55  to  70  small  ribs  ra- 
diating from  the  beak  and  umbo  to  the  front  and  lateral  margins, 
sometimes  bifurcating  on  the  mesial  fold  and  sinus,  but  more  rarely 
on  the  lateral  portions  of  the  valves :  these  ribs  are  likewise  closely 
marked  by  numerous  concentric  lines  of  growth.  Shell-structure 
impimctate. 

Obgertuttiona. — This  appears  to  be  by  far  the  moat  common  species 
at  Kwan^-si,  where  the  shell  attained  19  luies  in  width,  l.*)  in  length, 
and  12  in  dcptli ;  and  it  presents  so  many  varieties  which  insensibly 
connect  the  Sp.  rerneuUii  with  the  S.  Archiaci^  Murch.»  that  1  am 
disposed  to  consider  the  two  should  constitute  one  ainglo  type,  whose 
most  ancient  name,  according  to  Mr.  D.  Sliarpe,  would  be  that  given 
by  Mr.  J.  Sowerby  in  the  Geol.  Trans.  The  Sp.  digjunctu^  is  a 
very  common  Devonian  fossil,  occurring  at  Ferques,  Tatiniont,  Chi- 
may,  Rhisnes  near  Namur,  Golzines,  Voroneje,  &c.  The  mesial 
fol^  and  sinus  vary  greatly  in  depth  in  different  examples,  and  this 
has  influenced  the  general  shape  of  the  valves»  as  may  be  seen  from 
some  of  the  most  marked  varieties  among  the  Cliinese  examples, 
which  I  have  figured  in  PI.  XV. 

2.  Cyrtia  Murcuibomana,  De  Koninck,  sp.     Pl.  XV.  fig.  t>-9. 

Spirtfer  MitrchUoniamift,  De  Koninck,  MS. ;  mentioned  by  Viscount 
d'Archiac  and  M.  de  Vernouil,  in  their  description  of  the  Fossils 
of  the  Rhenish  Provinces,  Trans.  Geol.  Soc.  2nd  Series,  vol.  vi. 
p.  39-4 ;  figured,  Geol.  of  Russia,  vol.  ii.  pl.  4.  f.  I  (1845). 

Sheif  ineciuivalve,  equilateral,  longer  than  wide ;  hinge-line  shorter 
than  the  width  of  the  shpU  ;  beak  more  or  less  incurved  ;  area  tri- 
angular, slightly  concave,  and  divido<l  by  a  fissure  completely  covered 
by  a  deltidiura  in  one  piece,  but  exhibiting  a  small  circular  or  oval 
foramen  excavated  at  or  near  its  extremity  under  the  beak.  The 
auricular  expansions  produced  by  the  cardinal  angles  are  small.  In 
the  ventral  or  dental  valve  a  deep  mesial  sinus  corresponds  to  a  fold 
in  the  dorsal  or  socket  valve.  The  external  surface  is  ornamented  by 
a  number  of  small  ribs  radiating  from  the  extremity  of  the  beak  and 
umbo  to  the  margins,  and  numbering  from  45  to  f}*t  on  each  valve, 
many  of  these,  especially  on  the  mesial  fold  and  sinus,  being  due  to 
bifurcation  or  intercalation.     Shell-structure  impunctatc. 

Olts. — This  species  is  common  at  Kwang-si,  and  in  the  Devonian 
beds  of  Chimay  (Belgium),  from  which  locality  were  derived  M.  de 
Koninck's  original  tvpcs.  It  varies  much  iu  its  proportions,  as  may 
be  seen  from  the  following  measurements  taken  from  three  Chinese 
examples : — 

Depth  10.  width    9^,  depth  Sj  lines. 

—  U.     —      9J,     —    (i      — 

—  12.     —     II,       —    8J    — 

M-  de  Koninck  has  seen  these  Chinese  specimens,  and  pronounced 
them  identical  with  the  Belgian  examples,  but  they  seem  to  differ 
somewhat  from  those  figured  by  M.  de  Verncuil,  under  that  name, 

VOL.  IX.  —  PART  I.  2  b 


i 


356 


pROCKKDixcis  or  THE  RcaLOGirAL  Borimr.     [June  )&, 


ill  the  *Ge()Ii>^  of  RuMia,*  which  do  not  exhibit  tbf  WfA^t§atA 

dcltiiliiiin  ftiul  foramen  rliarnrtrristic  of  the  ffubgmni  and  fpcwi. 
M.  do  Koainc'k  likewise  informs  me  that  in  IWlginm  hi*  Sp.  Mmrek^ 
noniatiujt  is  always  found  iu  the  Upper  Devonian  bt^  imnirfiiBCrlj' 
undrr  the  cnrbonitcrous  strata,  and  he  bcUeres  this  to  be  also  tar 
case  ill  China  ;  but  that  the  s|>ectcs  he  has  descnhetl  frvim  tb*  piw 
vincc  of  Yueunam  belongs  to  a  bed  rather  lower  down,  vix.  to  tW  i^ 
of  the  \Aie\. 

3.  Rhynciionflla  HANnuRii,  Davidson.     Pl.  XV.  fig».  10,  It. 
Shctl  irn*fruhirly  trtanf^ntnr,  incquivnlvo.  wider  than  hiug;    beak 


acute,  hut  sligluly  i)rodu{H'd,  incurved,  aud  leaving  a  very 

for  the  pa&(tage  of  tde  ])rduncU'.    Sorkrt  or  dorgal  ratre  most  eouvet, 

pres<.'iitin<<;  a  regular  convex  rur\r  fruni  ihr  unihu  to  th*  frool*  wfaov 

the  shell  ftttiuns  ita  greatest  plt*VHtion.     Tht-  ralvca  arc  ORMMDrMfld 

by  frutn  eleven  to  twelve  large  ribs,  but  whiih  only  extend  onr  titf 

frontal  and  lateral  half  of  the  shell ;  three  of  thesi*  fotm  a  Bonar 

lou  elevated  mesial  fold,  and  in  ibr  ventral  \alvf  two 

cnpy  the  sinus :  bcsidrs  these  the  whole  externa]  tur&c«  if 

by  small  radiating  striK.     Shell-structure  iuipuuctatr 

taken  from  two  specimens, — 

Length  8|,  width  9^,  depth  8    Imca. 
-     H,    -    9       -    51    - 

06«.— Four  or  fire  euunplcs  of  this  »p«cies  have  been  amt  horn 

Kwan|^««  all  exactly  agreeiug  in  exti'nuU  diaracter  and 
tbe  tame  num1>er  of  pUita.  The  t>ccurreiicc  of 
the  same  shell  is  common  to  many  forms,  eapcciaUy  aaitmm  Cka 
oolitic  and  cretaceous  species,  but  mor«  rarely  so  amonfE  tbt  hillMila 
diticovered  paliroioic  fomiK.  TheAi.  llauLuni  is  duttinpudiiiil  ham 
the  Hh.  Schnurii  by  ita  trianffular  shape ;  tiie  IVusnan  fpufina  bda| 
niorr  Miujirc  and  globose,  anu  differiag  likewise  in  tlie  noiDbcr  of  n 
large  plaits ;  hut  the  saint*  ehararter  of  striatioo  OOCm  ia  iImM  tW 
Bprcifit,  as  well  ax  in  llir  /M.  WrightU  from  the  tnftffior  OoGit  «f 
Chi'ltealuim.  Iu  the  vuung  »tatr,  as  seen  by  fig.  II,  noot  of  iW 
large  subseiiuent  plicatious  can  be  tracrd. 

4.  Paonuc-Tva  ivRAcri.KATVf,  MurchiaoD.     Pl.  XV.  fif.  t^ 

Prothichu  sultaruiratuM,  Murdusoa,  Bollctiii  de  la  Soc  GW.  4t 

France,  vol.  xi.  pi.  '2   fig.  9  (IKlll)*. 
.  De  Kuiun<!k,  Monog.  du  (lenrv  ProdnoUn^p.  MS.  pLIii, 

fig.  4. 

S^^H  semicircular  ;  rrntral  valre  regolarlr  conm,  globoae;  vkk 

small  auricular  txpan.iion'i ;  hingr-Une  straiglit,  almost  a*  wide  as  tW 
abeli ;  beiak  considerably  laearrvd ;  dorsal  valre  rrgulariy 

•  Bifcf  Ukaiias  to  a  wy  I 
■tIfililiathaAaaalsaifa 
mm  Wa^nai  hsf  attataaJ 
tnmChmL. 


paptr  on  ihii  ipada*  ky  II. 
KaL  Paris,  S«vt.  IMS.    Saa 


twicv  u  RTMt  u  tboM  bHlvrte 
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oxtemal  eiiriace  ornamented  by  a  number  of  tubular  spines  irregu- 
larly distributed.  S bell-structure  punctated.  Length  8,  breadth 
9i  lines. 

OOa. — This  species  is  so  well  known  that  it  does  not  require  any 
leDg:thened  description ;  it  varies  much  in  the  convexity  or  concaWty 
of  its  ralves.  Two  specimens  bave  been  obt^ed  at  Kwaug-si, 
exactly  similar  to  those  found  in  the  Devonian  beds  of  Ferques,  of 
Belgium,  Prussia,  &c.  According  to  Prof.  King  tliis  shell  would 
belong  to  his  genus  Strophaiwia. 

5.  Crania  obsoleta,  Goldfuss.     Pl.  XV.  6g.  13. 

Crania  ohaoleta,  Goldf.  Petref.  p.  297.  tab.  163.  f.  9. 
OrbicHla  cimacennis^  De  \\\cW\o\i{M4lantfesPaUontohgique8)t  Acad. 
Itoyale  dc  Belgiquc,  vol.  wiv.  p.  92.  pl.  A.  f.  3,  4. 

Shell  almost  circular,  inequivalve,  more  or  loss  irregiUar  from  its 
mode  of  attachment,  which  is  by  the  entire  surface  and  substance  of 
its  lower  valve ;  upper  valve  patelliforrn,  more  or  less  convex,  conical 
or  somewhat  depressed,  with  its  apex  central  or  subcentral.  Surface 
smooth,  iiiterrujited  oidy  by  a  few  lines  or  rugosities  due  to  growth. 

Obs. — This  Crania  is  very  abundant  at  Kwang-si,  where  it  is  found 
adhering  to  Spirifers,  and  is  identically  the  same  as  that  occurring  at 
Ferques  and  N»?hou  in  France,  in  the  Eiffl,  and  in  many  other  Devo- 
nian localities ;  it  seems  to  be  the  one  described  by  Goldfuss  mider 
the  name  of  C.  olsoleta,  and  1  am  inclined  to  beHcve  that  ihe  fiame 
spedcs  has  been  subsequently  described  by  tlie  Baron  de  Byckhoit 
under  the  name  of  Orlicula  cimacensisy  from  that  author  stating  that 
his  examples  were  obtained  in  the  Eifel  and  from  Fertjues  (these  last 
having  beeu  furnished  by  AI.  Bouchard)  ;  and  since  those  found  in 
both  these  localities,  as  well  as  in  China,  are  identically  the  same,  1 
must  infer  that  all  belong  to  one  sjieries,  vix.  the  C  obsoieta  of 
Goldfuss;  but  none  of  these  present  the  "jsfriea  rayomtantfs*  de- 
scribed and  figured  by  M.  de  Uyckholt,  and  I  believe  that  the  Bel- 
gian author  has  mistaLen  the  accidental  reproduction  of  the  striie 
l>cculiar  to  the  object  of  attachment  for  striee  belonging  to  the  orna- 
mentation of  the  species. 


6.  SpiRORBis  omphalodes?,  Goldfuss,  Bp.     Pl.  XY.  fig.  H. 

Sfrpnla  oinphfih(fe4  (Goldfuss),  Petref.  vol.  i.  p.  22">.  pl.  (u.  f.  3. 
Spirorbis  Hijeniuuhausiy  Stein.   Mem.  Soc.  Gcol.  de  France,  vol.  i. 


p.  358. 


Shell  orbicular,  convex,  suhspiral,  of  one  coil  only,  and  transversely 
wrinkled  near  the  aperture.     DiJuneter  1  line. 

0b9, — This  fossil  is  abundaut  in  the  Devonian  localities  of  Kwang- 
si,  Ferqucs,  Gernlstcin,  &c.,  attached  to  Spirifers  au(l  other  shelh. 
M.  de  Vemeuil  also  mentions  the  species  from  Lake  Ilmen,  Volkof, 
and  Voroneje. 
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7.    CORNULITBS  KPITHOMA?.  GoldfuU,  Sp.       pL.   W.  fi^.  15. 

Serpula  t^ithmUa  (Goldfust),  Petref.  toL  i.  p.  225.  (.  67.  f.  1. 

i9/^//  tnpering,  sleiirlcr,  attached  by  the  whole  length  of  its  infftior 
surface ;  upper  surface  coiive3c.  tnuisver^cly  whuWlnl.  L^n|^  6. 
width  1  line. 

Ob«. — This  fossil  ia  found  at  Rwuig-«»  atUched  to  Spirifm.  it 
likewise  occurs  at  Bensbcrg,  Ferquet,  at. 

8.    AlJLOPORA  TDBAFORMIS.  Goldfutt.       Pl.  XV.  fig.  16. 

Aulopora  tnbaformU,  Goldftisa.  Petref.  vol.  i.  p.  83.  t,  29.  f.  2  ( I*^J9). 

,  D' Archtac  et  De  Vemeuil,  Memoir  on  the  Fuasilfl  of  tfac 

Rhenish  Provinces,  Trans.  Geol.  Soc.  2nd  an.  rol.vi.  p.  mM. 
.  Michelin,  Icon.  Zool.  p.  186.  pl.  48.  f.  4. 

K  slightly  produced  creeping  Polypidom,  atllieriog  to  didb  or  to 
other  marine  ubject-s.  luid  compoe^cd  of  a  nnrrrnmnnnf  tmmpft  ahEpwd. 
lApering.  divAricated  tubes,  fixed  hy  all  their  length,  more  dralad 
at  their  broadest  extremity,  which  is  perforated  by  a  ctrcultr  or 
ovular  aperture  \  the  gemmation  takes  place  near  the  calyx,  dthcr  od 
the  same  line  as  the  parent  cell,  or  lati-rallv  ;  the  STrragfi  Ungth  of 
each  pulypidom  slightly  exceeds  2  lines,  and  the  greftt««t  width  war 
the  cal3rx  does  not  much  surpas*  I  hue. 

OAj. — I  have  referred  the  Kwang-si  Polypidom  to  ihc 
iulxr/ormU  of  GoldfusB,  a  species  Tery  common  lu  most 
locshties.  where  it  is  found  mcmsting  shells  and  roroU.     It  is 
cially  abundant  in  the  Eifel,  at  Reffrath,  Frrques,  N^hon.  At. 


I 


In  order  to  complete  and  conclude  tins  short  account  of  the  De- 
vonian fossils  from  China  at  present  known.  1  luivf  added  a  brief 
description  of  the  two  Yuennom  specira.  whirh  will  Im*  found  nan 
amply  described  and  illustrated  ui  M.  de  Kuninck'*  paper  on  th# 
subject,  and  from  which  figures  1 7  and  1 8  are  token. 


I 


9.  SptRirBR  Chexbiel.  De  Koninek.     Pl. 


XV.  fig.  17. 


8pih/^  CA^rhiei,  De  Koninek,  Dulletin  de  VAcmUmm 
Sciences,  Lettres  et  Heaux  Arts  de  Belgiqoe,  1846. 

SMeii  transverse,  subtrian^ulor ;  hingr-ltnc  longer  than  the  Rvrnge 
width  of  the  shell ;  l>eak  snudl,  modcratelv  incurved ;  arem  na 
slightly  concave  ;  the  convexity  o(  the  shell  is  interrupted  by  a 
ainnit  m  tlic  dental  or  vrntral  valve,  which  corrvsponaa  to  R 
fold  in  tlie  dorsal  valve.  Sixteen  or  seventeen  roiuuM  plabB 
tlie  surface  of  each  vaWe  ;   the  sinus  and  mesial  fold  Rie 
oontJK.     Length  16,  width  X\,  depth  1 1  lines. 

Fooiul  by  M.  Itier  in  a  grey  limestone  in  the  proriacR  of  T 
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10.  Rhynchonrlla  Ycrnnamensis,  Dc  Kouinck^  sp. 
Pl.  XV.  fig.  J 8. 

Terebrahda  YHennamcntU,  Dc  Koainck,  DulL  dc  TAcad.  Royale  de 
Belgique,  1846. 

8hcl!  rather  broader  than  long,  irregtilarly  circular  and  globose. 
Dental  valve  more  convex  than  the  opnosite  one,  with  a  short  beak 
90  much  incurved  as  almost  to  touch  tne  umbo  of  the  socket-valve. 
Twenty-two  to  twenty-four  radiating  plaits  ornament  the  surface  of 
each  valve.     Lenjijth  13,  width  15,  depth  1  \  lines. 

Found  iu  the  same  locality  as  the  precerling  species,  by  M.  Itier. 


DBSCRIPTION  OP  PLATE  XV. 

Figs.  1-5.  Spinfer  disjunctus,  Sowerbf. 

Figs.  6-9.  Cyrtia  MurchiMiDUiua,  Oe  Kontnck^  sjx 

Rgs.  10-U.  Rhi/uchonella  Hanbiirii,  Davidvm^ 

Fig.  12.  Productus  itiliaculeatiM,  MHrchiatm, 

Fig.  13.  Cruiift  obsoleta,  GoldfM$. 

Fig.  14.  Spirorbift  nrnphalofles,  Qoi4fia»> 

Fig.  15.  Coniutites  epiihonia,  (7oi({AiM? 

Fig.  16.  Aulopora  tiib,Tfonni9.  Ootdjiut. 

Fig.  1 7,  Spirifcr  Chceliicl,  J)e  Konmek. 

Kg.  18.  lUiyachoDcllA  Yueauameosii,  De  Konimck,  tp. 


10.  Off  the  Caraddc  Sandstone  o^ Shropshire. 
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[The  publication  of  this  paper  in  deferred.] 
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On  the  Granitic  Distiiict  {/Invcrary^  AacvLLMitS] 
By  the  Dukx  or  Aboyll,  F.Q.8. 

[Rc«l  April  6. 18»»  ] 

Thb  vhole  area  of  the  co»inty  of  Argyll,  with  the  citcrptiaa  •f  ili 
ijiUads  and  a  mere  strip  along  ka  oiit«r  C0Mt*linr,  isocrupird  bj  tfat 
metamorjihic  roclu,  with  oocasioiud  miMM  of  granite.  ()n  unt  VUt* 
tioi)  af  tlit^  inoiulaiid  of  tlie  county,  adjacent  to  the  upland  of  Mali 
ihiTc  is  a  large  development  of  trap ;  and  otct  thr  whole  of  tiM 
county  there  are  to  he  seen  frequent  dykea  of  the  tame  material,  Ia- 
lervrcting  tlir  strata  in  varioua  (Hrectious. 

Bui,  with  the  exception  of  the  localitioa  alrraily  mentioord.  I  ha«r 
ieeu  DO  vestige,  in  any  part  of  Ar^lUliire^  of  any  of  the  |MlK«soic 
or  aecondarjr  roelu.  Nor  is  it  probable  that  their  abaeocc  i>  Am  to 
denndation,  as  in  thi^  rase  fra^ients  would  n^main  either  amidit  tlw 
iiiaflAeHof  trAn9)K>rt<'d  nintcrial.  which  are  commou  ou  thr  aariaer,  m 
— like  the  Old  Ucd  Sandstone  alonj;  the  e\terual  coa^t — prr«rrT«4, 
lA  mtUt  among  the  intricacies  of  the  hills.  It  wouUl  rathtT  apraar. 
therefore,  that  the  niountainooa  district  of  this  part  of  ScoUana  had 
aUeadv  ratHcd  ita  head  above  the  eariieet  seas  which  lure  j-ieUed  IB 
tht'ir  aejionta  the  remains  of  life. 

I  need  hardly  My,  thrrrfnre,  that  the  grolo^  of  the  ronatj  ii 
wanting  in  that  element  which  n»t  only  pivra  to  grologr  the  htmMI 
interest  as  a  ittudy,  but  ia  the  chief  fuuudalion  of  ila  otftaiolj  M  • 
frcienoe. 

When  we  have  to  deal  with  the  Aioic  rocks,  BoClin^  ttmakm  §m 
w  to  elaridate  but  tliat  which,  an  vet.  U  the  obacnrcsl  beiMifc  if 
mlogy,  I  mean  its  mechanics ; — a  ^rsDch,  bowrrer.  om  wlucli  «> 
hMf  crcry  reason  to  hope  that  thr  aankce  ud  rweirclica  of  o«r  Itfa 
I'mkfaut  will  oootinut  to  cMt  new  and  imporunl  Qgfata. 
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I  venture  to  lay  before  tlie  Society  some  obserratioMS  upon  the 
pliffinomena  of*  a  certain  district  in  Argyllshire,  with  which,  from 
residence,  I  am  particularly  acquainted,  in  the  hope  that  they  may 
possibly  sugj^est  some  idea  of  the  conditions  or  forces  which  seem  to 
nave  determined  the  position,  arrau^ment,  and  mineral  character  of 
the  tnetaniorphic  strata  as  there  developed. 

The  first  feature  in  the  general  structure  of  the  country,  which  is, 
I  thiuk,  well  worthy  of  notice,  is  one  which  Ijelongs  not  only  to  the 
district  1  have  iu««t  referred  to,  but,  so  far  as  I  have  been  able  to  ob- 
serve, to  the  whole  county.  It  is  tlie  great  spaces  over  which  one 
uniform  Unc  of  dip  is  preserved  by  the  strata  of  the  mica-slate ;  a  dip 
which  has  no  relerence  to  any  apparent  intrusive  rocks,  but  which, 
on  the  contrary,  only  changes  where  these  rocks  effect  the  alteration. 
The  general  strike-direction  of  the  Argyllshire  Ftrata  is  that  which 
is  so  prominently  marked  on  the  Map  of  Scotland  by  its  deeply  in- 
dented western  coast,  viz.  from  N.E.  to  S.W. ;  wliiUt  the  dip  in 
one  system  of  volleys  is  N.W.,  and  in  another  S.E.  Thus,  ou  the 
Argyllshire  shore  of  the  basin  of  the  Clyde,  the  mica-slates  dip 
towards  the  S.E.,  this  dip  being  exactly  reversed  on  both  sides  of 
the  great  valley  occupied  by  the  waters  of  Loch  Fyne.  The  block 
of  intervening  land  in  which  this  change  takes  place  is  happily  inter- 
sected by  a  cross  glen,  which  presents  a  mngnilicent  section  of  the 
antidind  ridge  ;  ably  and  accurately  described  by  Sir  Roderick  Impey 
MureliLSon  in  his  paper  commmiicated  to  the  Society*. 

This  anticlinal  has  no  aspect  of  being  caused  by  any  central  mtas 
of  granite  throwing  off  the  strata  in  opposite  directions.  I  do  not 
merely  mean  that  no  such  central  mass  makes  itself  risible,  but  that 
the  regularity  of  the  reverse  dips,  and  the  great  extent  longitudinally 
over  which  they  are  preserved,  do  not  suggest  any  notion  of  a  local 
uphcaA'ing  action. 

I  now  come  to  the  special  subject  of  this  paper, — the  structure 
of  the  next  dividing  block  of  land  between  two  great  valleys,  viz. 
between  Loch  Fyne  on  the  one  side  and  Loch  Awe  nijon  the  other ; 
embracing  what  I  have  called  the  granitic  tUstrici  of  loverar) .  I  am 
best  acquainted  with  it,  of  course,  in  the  immediate  neighbourhood  of 
Inverary,  but  suflSciently  so  thronghout  its  entire  length  of  some 
twelve  or  fifteen  miles  to  feel  pretty  sure  of  the  essential  uniformity 
of  its  structure  throughout. 

I  have  already  mentioned  that  the  strata  on  hoth  sides  of  Loch 
Fyne  preserve  tbi?  same  north-western  dip  which  they  first  assume  half- 
way between  the  Clyde  and  Loch  Fyne.  This  fact  wiU  at  once  be 
oI>served  by  the  geologist  who  ascends  that  arm  of  the  sea,  and  will 
account  to  him  for  some  peculiar  features  in  its  scenery.  1(3  bed 
lacing  in  the  hollow  between  strata  which  dip  at  a  high  angle,  but  are 
eouformahle  with  each  other  nnd  with  the  line  of  the  Loch,  one 
bank,  of  course,  presents  the  escnr|mient,  and  the  other  the  sloping 
side.  Accordingly,  along  tlie  upper  reach  of  Loch  Fyne,  the  right 
or  more  southern  hank  presents  a  sU^pp  but  smooth  and  somewhat 
iwbrokeo  ridge,  whilst  the  more  northern  bank  has  a  much  more 
*  Quart.  Joum.  Geol  Soc.  vol.  vii.  pp.  I6H,  169. 
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raried  and  cliffy  aspect ;  partly  due  to  the 
eacarpmeiit  side  of  the  inica-alatc*,  and 
partly  to  the  frequent  alternations  of 
these  with  intruaive  masses  xif  a  doo^- 
graiiicd  porphyritic  granite 

It  is  tilt'  rvlative  position  which  these 
two  rocks  occupy  with  reference  to  each 
other,  and  the  manner  in  which  they  are 
UBOciated,  that  constitutes  the  great  pe-  , 
euliarity  of  this  district. 

We  have  seen  that  io  the  ridges  be- 
tween the  Clyde  and  Loch  Fyne,  wliere 
there  is  a  great  anticlinal  effected  fnini 
•ome  cause  or  another,  there  is  no  ap- 
pearance of  any  intrusive  rock ;  and  wr  i 
shall  now  find,  that  between  Loch  Fyne 
and  Loch  Awe,  where  there  is  a  perfect 
ronfonnity  in  the  dip  of  the  stratified  i 
slates,  there  the  intnutive  rocks  are  ne- 
vertheless developed  in  great  force. 

The  stimmit  ndge  of  this  district  (sec 
fig.  1)  is  a  ridge  ftf  mica-slate.  It  falls 
rapidiv  into  tlie  hasin  of  L<K'h  Awe,  the 
dip  of  the  strata  iM'ing  Kteeper  along  the 
line  of  greatest  elevation,  which  runs  far 
buck  from  l^och  Fvnr,  and  much  nearer 
to  Loch  Awe.  1  he  iuter^fiiing  space 
between  thin  i«ummit  ridge  ami  IjcmIi  ryne 
is  occupied  by  a  series  of  lower  ridges,  in 
general  diuiiuishiiig  in  height  as  they 
approach  the  Loch.  The  toj>«  of  these 
ndgcs  arc  granite  ;  hut  thr  top$  onty. 
Both  at  their  back  and  on  their  front,  the 
stratified  rocks  asceml  generally  to  more 
than  half  their  bright,  n«  well  as  occupy 
tlie  whole  of  tliv  intenrtiing  hollows.  In 
short,  theite  granite  tops  may  be  saiil  to 
be  int  erst  rati  fed  on  a  gigantic  scale  willi 
tlie  mica->ilates  ;  the  latter  always  pre- 
aentiiiK  the  same  dip  and  the  Mme  frenerml 
direction.  At  many  spots  the  une  of 
jun<Ttion  is  easily  acei-«aiblr ;  and  the  ig- 
neous and  i4(nitifitHl  rocks  may  be  Sffti, 
•nirfacr  to  surfaci*,  in  undistnrbtng  con- 
tact with  each  other. 

The  Keueral  rhararter  of  this  peculiar 
•asodatiou  uf  the  granite  with  the  mtca- 
•bttct  will  be  iH-st  undrrxUKKl  by  an  ideal 
of  the  district  (tig.  2). 
Before  venturing  U|ion  any 
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SB  to  the  possible  cause  of  such  au  association  of  these  two  rocks, 
there  is  one  preliminary  question  which  must  be  either  settled  by- 
proof,  or  passed  over  as  not  really  admitting  of  any  serious  doubt ; 
I  mean  the  question  of  the  sedimentarj'  tirig^in  of  the  mien-slates.  On 
this  point  1  cau  only  say,  that  there  appears  to  me  to  be  every  proof 
except  one — the  remains  of  or|B;anic  life.  Nothing  can  be  more  com- 
plete and  regular  than  the  stnititication  of  these  rocks  ;  and  if  there 
be  any  other  nmde  whereby  such  a  mechanical  arrangement  of  earthy 
matter  can  be  elf'ected  than  that  of  aqueous  deposition,  it  is  a  mode 
of  which  we  have  no  knowledge.     There  are  tne  same  alternatioDS, 


Fig.  2. — Ideal  Section  of  the  Inveraiy  Dittrici. 
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which  prevail  in  all  other  sedimentary  rocks,  of  siliceous,  sbaly,  and 
calcareous  beds  ;  and  in  respect  to  tlie  latter,  I  have  had  the  benefit 
of  examining  flonie  limestone  strata  in  this  district,  along  with  Sir 
Koclerick  Murchison,  wliich  were  pronounced  by  him  to  be  not  very 
much  more  crystalline  than  some  of  the  limestones  of  the  older  rocks 
which  ar^  so  abun(]ant  in  their  oceanic  fossils. 

The  absence  of  organic  remains,  however,  is  of  course  no  real 
stumbling-block  in  the  way  of  our  conclusion,  as  it  is  perfectly  con- 
sistent with  our  knowledge  of  nctual  facts,  that  such  remains,  if  they 
ever  existed,  may  well  have  been  obliterated  by  metamorphic  action  ; 
and  further,  because  it  is  equally  consistent  with  theories  having  at 
least  some  probability,  that  in  these  very  ancient  rocks  we  should  find 
evidences  of  a  period  anterior  to  the  introduction  of  organized  beings 
to  our  planet. 

Taking  for  granted  then  the  sedimentary  origin  of  the  mica-slates, 
and  therefore  the  comparative  horizontahty  of  their  first  position,  it 
becomes  a  question  of  much  geological  interest,  how  they  came  to 
assume  such  a  highly  inclinrd  position,  and  how  such  masses  of  in- 
trusive igneous  rock  came  to  be  iuterposed  between  their  heds,  with- 
out interruptiug  theu"  general  conformability  of  dip  tuid  of  direction ; 
the  igneous  and  the  aqueous  rocks  assuming  the  position,  as  it  were, 
of  contemporaneous  formations. 

With  igneous  rocks  of  another  cIrss,  this  is  no  unknown  phieno- 
menon ;  sheets  of  trap  or  lava  vnterjmscd  between  the  heds  of  sediment- 
ary rocks  are  not  unfrequent ;  and  a  remarkable  example  has  been 
brought  under  the  notice  of  tbis  Society  by  Professor  E.  Forbes,  in 
reference  to  the  oolites  of  Skyc.     Rut  the  cause  of  such  a  conjunction 
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i«  cuay  of  explanation.  Sht^tfl  of  lavs  wtuMi  onrr  ptmrrd  out  arr 
(lisconnerted  from  iho  central  sowrcc  from  wliirh  tliry  camr,  ftml  if 
no  poured  out  on  the  hod  of  the  nea,  where  strnta  an*  in  tJie  courvr  of 
lorniatinn,  and  when*  *>imitar  strata  coutimie  to  t»e  funued  aArr  tbia 
event,  there  is  no  dilfictiUy  i»  weeing  that  t\u*y  may  preaerte  Lhroorh 
all  time  and  all  chanjires,  their  original  oouformahility  wiih  the  rocka 
with  which  they  are  thus  a»soeiated. 

But  can  we  reason  in  the  same  way  in  rc«pcct  to  ma«e^  of  i^raikile  t 
Supposing  them — which  it  is  very  dittieult  to  do — to  have  bcm 
oriirmally  poured  out  upon  the  bed  of  the  sen  in  which  the  alitai  van 
fi)rming,  what  forces  can  have  acted  ^o  diually  upon  rhiti  rnnCi  of 
M'dimentary  rock,  and  u|M>n  the  d<t[t-»eated,  decp-r"  '^IC'*- 

nite,  that  tliey  should  maintain  throiich  5uhs<*<p]ent  i  r  grral 

disturhaiio'  e\nctly  the  same  relati%r  |K>silion? 

Hut,  although  1  think  such  a  su]tpu»uiou  would  at  once  appr^r  m 
the  hiffhest  deojee  nnprobahle  to  any  one  who  lookx  at  the  »haiir« 
and  (Msiiiun  of  these  great  granitic  mnH»e<i,  with  due  attcntioa  to  wnat 
We  know  of  the  nature  and  ori^^in  of  this  kind  of  rock,  ta  4tiitiB|;Qiali«d 
from  lavaa  ;  there  are  some  other  circumstances  which  K<em  to  me  to 
offer  decisive  proof  that  such  was  not  the  niode  in  which  the  two 
rocks  came  to  occupy  their  present  rclatiTc  position. 

lu  the  first  place,  we  have  clear  evidence  that  thf  striU  of  tfaa 
mica-slate  ircrc  not  in  the  etiurtr  of  bfing  iitf^mt^  when  the  KTUUtOt 
rose  ;  but  that  they  had  affftttitf  fnffn  tsnt»f»tiJaUtt  into  hard  mA 
ahnrp  frnrturcd  rock-^,  from  tin*  fact  that  frnpmrnts  of  t hear  vtrata 
are  found  imbcdde<l  in  the  midist  of  the  granite — caught  up  aiMl  in- 
volvi'd  in  the  melted  inn.<i9.  At  n  (pumry  of  grmoito  in  ibe  iaunadMlB 
vicinity  of  the  town  of  luverary.  this  is  of  ytrj  finfaeat  oeemTCDett 
the  fragments  of  »late  hcing  of  various  sizes  ;  the  granite  fitting 
closely  in  to  every  angle  of  tlir  bn»ken  eilfitt'«. 

Anotlier  derisive  e^'idenre  of  the  posteriority  of  the  graiiite  to  the 
complete  contotidtition  of  the  micn-^tiite**  in  NUppliofl  by  a  circiUD- 
KtHiice.  of  which,  however,  I  have  only  neeji  one  exnmple  ;  *ia.  a  vrin 
or  string  of  granite"  rumiing  for  ■  few  ti'Ot  acroN*  the  bnidiiif  of  tbc 
slates,  at  a  (Kiint  wh>  re  the  overlying  strata  arc  in  cloM  mwtOft  wiA 
the  back  of  a  grauii.o  hitl, 

I  take  it,  then-fore,  to  he  sufficiently  pmred,  tliat  t}ir  grMiite  of  tlua 
district  is  [K>4tcrior  to  the  mica-slates  ;  and  not  only  posterior  to  tWir 
deposition,  but  so  immensely  |H>9(erior,  that  the  slate*  had  alrrodj 
awumetl  very  much  the  dame  mineral  eharactt*r  which  tbrr  hftw  ol 
the  present  day  *.  The  rjurstion  then  come«  to  he.  how  SQchniMMa 
of  intni«ivc  nn-k  can  liarr  rlTtYtctl  tliat  intrtwou  with  vo  Uttlrdirtnf^ 
auce  t^j  the  conformnhility  of  the  ntrala  through  wliirh  thry  raavf 

One  supposition  i^.  I  apprehend,  at  once  r\cludt-il  by  tlie  fiirta, 
vis.  that  the  granites  had  ount  up  thn)Ugh  the  strata  when  tlkcy 
were  still  in  a  co^l|»arati^ely  horitntiral  itusitinn,  hmaim  in  thai  caae 
the  intrusive  force  would  ha^e  bei*u  eiertcd  morf  or  IcM  anvly  oi 

*  K\  crrUin  point*  ibe  laetupariifck  slnti  kmn  io  Kjiys  krm  stiB  Awtliv 
llaauililMiwil  by  eonuct  with  the  granite 
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right  angles  with  the  planes  of  stratiticAtiou ;  aa<)  wherever  such  ii 
force  was  exerted  with  surcc^s,  those  strata  must  have  been  vinletitly 
broken  and  diaturbetl,  as  is  so  frecjuently  the  case  elsewhere  around 
the  tlanks  of  granitic  hills. 

To  account  for  the  jthncuomenn  which  have  bcca  described,  we 
must  suppose  the  intrusive  force  to  have  acted  under  such  conditions 
a>  regards  the  slates,  that  the  planes  of  their  stratiBcatiou  presented 
to  thai  force  tlie  lines  of  least  retiistanee. 

No  doubt  there  are  conditions  under  which  the  planes  of  stratifi- 
cation would  be  also  (he  planes  of  least  renisUince  to  liquid  matter 
acting  from  below,  althou{;h  they  had  not  lost  their  original  liorizon- 
taUty, — conditions  such  as  iho^e  already  referred  to,  under  which  trap, 
rising  through  perpendicular  B^^ures,  is  afterwards  spread  out  late- 
rally in  sheets,  either  between,  or  on  the  top  of,  sedimentftry  strata. 
But  I  have  already  pointed  out  certain  cnuMderations  which  gf»  far 
to  show  that  such  conditions  are  not  applicable  to  the  case  before  us ; 
first,  in  respect  of  the  difference  between  such  sheets  of  trap  and  the 
irregular  masses  of  granite  ;  secondly,  in  re3|)ect  of  the  dilficulty  of 
accounting  in  the  latter  case  for  the  parallel  position  of  the  slates  and 
granites  being  retained  through  changes  during  which  the  original 
horizontality  was  lost. 

The  situation  of  these  rocks  can  he  best  explained,  as  it  appears  to 
me,  if  wc  adopt  a  supposition  which  it  is  the  object  of  this  paper  to 
suggest  to  the  ^^ociety.  and  which  is  also,  I  ihitdc,  most  reconcileable 
with  the  other  pheeuuuiena  of  the  district. 

1  account  for  the  granitic  masses  occupj-ing  the  position  they  now 
do  in  respect  of  the  inclined  strata  of  mica-slate,  by  supposing  that 
the  falling  in  of  the  mica-slates  from  an  horizontal  to  an  inclined  po- 
sition, and  the  rise  of  the  granites  along  the  loosened  planes  of  strati- 
fication, were  connected  and  timvttanevu^  events.  Such  a  falling  in 
of  the  stratified  rocks  would  have  at  once  the  eilecl  of  loosening  the 
adhesion  of  their  mutual  surfaces,  of  cnnsing  them  to  slide  off,  open 
out,  or  otherwise  separate  from  each  other,  and  of  forcing  up  the 
melted  granites  into  which  the}*  fell.  The  present  relative  position 
of  the  sedimentary  and  igneous  rocka,  as  if  they  were  of  contempom- 
Dcous  origin,  would  be  thus  explained.  Contemporaneous  as  regards 
origin,  I  liave  endeavoured  to  slinw  they  cannot  be  ;  but  c(»ntruipora- 
neons  they  really  are,  on  the  sup[K>siiion  above  made,  as  regards  their 
present  relative  position  ;  inasmuch  as  the  same  movement  which 
sunk  the  one,  brought  thi^  other  up  to  light. 

It  seems  to  me  that  onn  of  the  main  features,  not  merely  of  the 
granitic  district  of  Loch  Fyneside,  but,  as  before  observed,  of  the 
greater  pari  of  the  county,  greatly  tenils  to  strrngtlun  this  suppo- 
sition ;  I  mean  the  prevalence  of  one  direction  of  dip  over  extensive 
areas  of  country,  pointing  to  some  general  cause  operative  over  a 
wider  field,  and  with  greater  etjuality  of  effect,  than  the  mere  local 
upheaval  of  eruptive  rocka.  Generally,  where  we  liave  the  uptilting 
of  sedimentary  rocks  unequivocally  due  to  such  eruptions,  we  have 
evidence  of  refieated  movements  more  or  less  of  u  local  character, 
producing  frequent  changes  of  direction  as  well  as  of  degrees  of  inch- 
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nation  in  tUc  disturbc<l  strntii.  Id  the  mica-slatos  of  m  Urg;r  pArl  of 
ArgyllRhire  we  have  n^giilar  anticlinal  diiifi,  ranging  with  rrmarkabfe 
rqtiality  and  uniformity  along  conaiderable  lines  of  country  ;  w^  haw 
no  intrusive  rocks  where  a  section  ia  afforded  of  an  aoticlinal  ndp  to 
the  depth  of  some  1500  feet ;  and  where  we  dn  meet  with  the  mtr«- 
sire  rocks,  we  find  them  not  eausinff,  but  tfaemaeirci  et^fimmtt^  to 
the  dip. 

I  ih>  not  apprehend  that  he  who  makes  such  a  mgjeration  can  be 
legitimately  called  upon  to  go  farther  and  account  fur  the  falling  in- 
wards of  Uie  micu-Hlntes. 

It  is  not  the  object  of  this  paper  to  connect  the  load 
to  which  it  refers  with  any  general  theory  aa  to  the  origin  of 
taiuous  irregularities  on  the  surface  of  ibe  earth.  The  unirvfM)  a^ 
plicahility  of  any  one  of  these  theories  seemt  hardly  coMMtcBt  witli 
the  evidences  of  Tartet y  which  mountainous  districts  prMMit,  aa  rmrdi 
almost  all  the  circumstances  of  their  first  and  succvanivc  elcrvtiaafti 
ISut,  though  there  arc  many  conceivable  conditions  under  which  tl» 
action  of  graWty  might  have  produced  such  a  falling  in  of  the  atnti- 
fied  crust  from  the  withdrawal  of  iutenial  support,  it  is  impn«nble 
not  to  he  struck  by  the  explanation  which  the  *' shrinkage*'  tlicorj 
of  M.  Elie  de  Beaumont  and  others  would  afford  of  the  whole  ttrti^ 
ture  of  this  |>art  of  Scotland.  The  mineral  character  of  the  mics- 
slates  has  been  long  recoguiHcd  as  in  all  probability  due  to  die  mrta* 
inorphic  action  of  heat ;  and  1  have  already  shown  that  there  are 
evidences  of  this  mineral  character  having  been  fully  actjuirrd  bcftm 
the  eruption  of  tlie  granites.  That  it  is  not  due  to  that  rruptioo  la 
farther  evident  from  the  fact  of  its  prevalence  and  umformiCT  vbCR 
uo  such  rocks  appear  at  all.  It  is  uot.  therefore,  an  iiuprobwfe  np> 
position,  conaidenng  the  eviileuce  wliiob  thwa  fock«  ufafd  la^  tlMt 
they  had  been  exiKwied  to  a  very  high  Umptntur*  from  •oinr  gif«t 
general  cause,  wiuely  operative  over  the  MDlher  of  the  planet ;  wid  if 
that  heat  were  a  (U'creasing  one,  shrinkage  or  contraction  of  the  nb- 
terranean  ma«es  would  inevitabU  result ;  which  again  would  be  fill- 
lowed  by  rolUpses  inwards  of  the  outer  crust.  At  the  time  wbvn 
these  collapses  apparently  t<M)k  place  in  the  county  of  Argyll,  the 
■ubtcrranean  heat  was  still  so  near  and  so  great,  that  the  fallizig  in  of 
Uie  itrata  to  the  depth  uf  some  IfrOO  or  'J(H>0  feet  wu  wiffinriit,  as 
we  have  seen,  to  force  up  along  their  surfacen  great  maaaee  of  guruuti^ 
so  httle  cooled  as  to  be  in  a  tiscous,  if  uot  in  au  eetnaUy  fi^vU 
state. 

It  would  be  a  matter  of  much  interett,  if  the  rryBtalUoe  mcki  of 
the  HighUndt,  which  eecm  to  belong  to  an  age  prinMenl  rvca  m 
ngRnb  the  long  was  of  nologjr,  al^ild  be  found  thne  iwanting  to 
of  a  primwaT  character. 


I 
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• 


Assurances  Magaxinc.     No.  1 1.     TTie  Institute  of  Actuaries. 

AthenKum  Journal  for  March,  April,  May. 

Bengal  Asiatic  Society.     Nos.  230,  231. 

Breslau  Academy.  Vorwort  zum  vior-unil-zwanzi^ien  Baude  der 
VerhantUuiigen  der  Kais.  Leopold.  Carol.  ^Ucad.  der  Natur- 
forscher,  Beaondere  Auagabe. 
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Chemical  Society,  Quarterly  Journal.     No.  21. 
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Uorticultural  Society,  Journal.     Vol.  viii.  p«it  2. 

Journal  of  the  Indian  Archipelago.    Vol.  n.  no*.  U  and  12.     /.  M, 
Logan,  E*q.,  F,G.S. 

London,  Edinburgh,  and  Dubliu  Philosophical  Mngazine,  for  April 
May,  Jiuie,  with  Supplement.     R.  Taylor,  Estj.^  F.G.S. 

Paris,   Academy   of  Sciences   of,  Comptcs   FUndui.     Prrm.  8cm. 
tome  XXX vi.  nos.  10-21. 

.     Mc^moircs.    Tome  xxiii. 


Koyh\  Society,  Proceedings.     Vol.  v\,  no.  95. 

St.  PiJtcrsbourg,  ]' Academic  Impifriale  des  Sciences  dr.     bulletin 
la  Clane  Fbyaico-Mathifmatique.    Tome  ix.  et  s. 

Society  of  Arts,  Journal.     Nos.  18-27- 

Sludien  des  GoltinEischeu  Vcreins  Bcrgmiinni^cbrr  Frrunde.    Band 
vi.  Uefl  1  una  2.      From  J.  F.  L.  Ilausmann. 

Vienna.      Abhaudlungen    der    K.    K.   Geolugiscbm    RrirluuiaUlt. 
Bandi.  1852. 


Jatirbuch.     No.  3.  1653. 
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•.  VencichniM  der  in  Buchhaudol  Ix^nrfKrhi 


Drucksi'hriftei],  1852. 

Wictbadcn.     Jahrbuchcr  de!»  Vercins  fur  N«turkundc  im  Ilmu^ 
tham  Naanu.     Ilet^  1. 

Zonlogical  Society  of  l^ndon,  Tranaactions.     Vol.  rr.  |iart  n. 

.     Procmlinga.     Noa.  20 1 -22C. 
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Kwmft  of  Donors  im  Itaii<^. 

Barrande,  Joothm*    Systteie  Siluritn  du  Ccntn  de  U  Dokteb 
Vol.  i.  and  PlaUi. 

Belgique,  Bullediia  de  TAcadthnic  Royale  dc>  tome  xix.  partie  5. 
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Bfackicell,  J.  K.  Letter  ftddrcsscd  to  Lord  Falnicrston  on  the  lute 
Explosions,  and  on  Mining  Inspection. 

fiombny  Mngnctical  and  Meteorological  Observations  for  1848. 
From  the  Directors  of  the  Hon,  Ea^t  India  Company. 

Chambers,  R,  On  Glacial  Phenuttieua  iu  iScotland  and  parts  of 
England. 

D'Arrhtar,  Vicomte.  Description  des  Animaux  fosailca  du  Gronpe 
Numinnlitique  de  I'lnde.     Part  1. 

DoHhentj^  Dr.  C,  [lints  for  Enquiry,  suggested  by  a  recent  tour  in 
Scandiiia\ia. 

DeiessCi  J.     Kecberches  eur  les  Roches  Globuleuses. 

.     Sur  lea  variations  deu  Roches  Grajiittques. 

Deslongchamps,  E.  E.    Mnnoire  sur  lea  genres  Lcptsena  et  Theciden 

dea  Terrains  Jurassiques  du  Calvados. 

Desor,  E.  M(:moire  siir  les  Piicuomenes  Erratiques  de  la  Suisse 
compan^a  k  ceux  du  Nord  de  TEurope  et  de  I'AiuiViqne. 

De  Verneuil  and  M.  CoUomh.  Coup-d'ceil  sur  la  coustitutiou  gco- 
logique  de  plusieurs  provinces  de  I'Espague. 

Earl,  G.  TF.  A  Correspoudeuce  relative  to  the  DIscoTery  of  Gold 
in  Australia. 

Haujfmann,  J,  F.  L,  Neue  Beitrage  zur  metallurgischen  Krystall- 
kimde. 

Howard,  Dr.  W.  Narrative  of  a  Journey  to  the  Summit  of  Mont 
Blanc,  made  iu  July,  I81U.  From  Li.-Gen.  G.  JV.  Steuart, 
U.S.A, 

Loiccy  E.  •/'.,  and  A.  S.  II.  Lowe.    The  GUmate  of  Nottiughani 

during  tiie  year  I8r)2. 

Maciear^  Thomas.     Contributions  to  Astronomy  and  Geodesy. 

Observations  made  at  the  Map;nctical  and  MetcoToIogical  Observa- 
tory at  Hobarton.  Vol.  iii.  From  Col.  Sabine,  bi/  direction  of 
the  Uriiish  Gorernmeni. 

Owen,  D.  D.  Report  of  a  Geological  Sun'cy  of  Wisconsin,  Iowa, 
and  Minnesota.  From  the  United  States  Treasury  Deparlaunt, 

Pan's/ij  Sir  Woodbine.  Buenos  Ayres  and  the  Provinces  of  the  Rio 
de  la  Plata.     New  Edition. 

Portloek,  Lt,-Col.  J.  E.  Memoir  of  the  Life  of  Maior-Gencral 
Colby. 

Pvgaardf  Christ.     Geologic  der  lusel  Muen. 

Report  on  the  discovery  of  the  means  by  which  the  Human  Body  is 
rendered  insensible  to  ptiin  :  Uuited  States  Senate.  From  Dr. 
W.  T.  G.Morton. 
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S^iMerptr,  Dr>  Omdo.    Snige  Beobaehtni^en  fiber  CIjboimb; 
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Suikerlmid,  Dr.  P.  C.    Jonnial  <d  a  Vojage  in  BdBn't  Bsf  and 
Beinnr  8tndtf»  with  Appendix.    2  toIs. 

T^hr,  Af/M.    On  C!httigei  of  the  Sea-lerd  eflbctcd  bj  cxifting 
phjacal  CMiiet  dnring  stated  periods  of  time. 

Wraiteaieif,  Lord,    Speeeh  on  Lieut.  Maniy's  Plan  for  Impionng 
Nafigatiott. 

MUgler,  J,  M.    HTpaom^trie  de  la  Suisse  poar  senir  de  eompl^ 
ment  i  la  Carte  iMnite  de  1:380000. 
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ANNUAL  GBNBRAL  MBETING,  FBB,  18,  1853. 
RSPORT   OF   THE    COCNCIL. 

The  Council,  in  laying  their  Annual  Report  befure  the  SocietTt  call 
their  attention  to  the  satisiractor^'  condition  of  tlieir  affairs.  Their 
nuniherg,  which  in  1851  ha4^1  undergone  a  slight  diminution,  have,  in 
the  post  year,  experienced  an  increase.  During  the  juist  year  20  new 
Fellows  have  heen  eU'cted,  and  those  ek'cted  in  1  S.>  I  have  paid  their 
admission-tees  in  the  pa^t  year  :  in  all.  23.  Tlie  Society  has  lost  19 
Fellows  by  deaths,  and  I  has  resigned  ;  in  all,  20  :  which,  deducted 
from  23,  the  nnniherof  new  Fellows,  leaves  an  increase  to  the  i^ociety 
of  3.  The  Society  has  further  lost  an  Honorary  Member  by  death  ; 
thus  reducing  the  total  increase  of  the  Society  to  2. 

Tlie  total  number  of  the  Society  in  18;'i2  was  86-1  ;  aud.  in  the 
present  year,  H(i6. 

The  expenditure  during  the  past  year  has  exceeded  the  income  by 
£\4^  9s,  Sd.  This  has  arisen  trom  the  unusual  outlay  in  illustrating 
Memoirs  published  in  the  Quarterly  Journal  ;  tlie  importance  of 
those  conmiuni  cat  ions,  in  the  judgement  of  the  Council,  fully  justify- 
ing the  expenditure. 

The  Council  would  here  call  the  attention  of  the  Society  to  the 
fact,  that  the  number  of  its  Memliers  who  are  contributors  to  the 
Journal  is  very  limited.  The  Society  must  be  sensible  that  an 
increased  sale  of  their  pnblicAtionts  is  of  the  highest  iinptirtance,  and 
would  greatly  add  to  their  means  of  illustrating  the  valuable  Memoirs 
which  are  daily  sent  in  :  they  conHdentlv  tru.st  that  they  shall  have 
it  in  tlieir  power  at  the  next  Annual  Meeting  to  rejrart  that  they  are 
experiencing  increased  .sup]>ort. 

The  excess  of  income  over  cxpenditnre  daring  the  last  five  years 
ia;i70  \2s,3a. 

The  number  of  compounders  at  the  close  of  1851  was  133,  and 
at  the  clfwe  of  18.52  was  also  133  ;  two  Fellows  having  died,  and  two 
Fellows  havuig  compounded  during  that  period.  One  of  these 
comi>ositions,  together  with  two  received  iu   1851,  too  late  to  be 
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funded  Iii  that  year,  have  1>eeu  uiveslM  in  the  Fuiuli.  Th^ 
RJDouut  rct^cived  trom  these  13i3  compuundrrs  is  ^41H9  ICW. 
Binount  ot*  Stock  held  bv  the  Society  at  the  elu»e  of  1951 
je37y'J  3*.  llr/.,  mid  at  the  clow  of  IH-Vi,  £^HHH  I0«.  6</..  m\v3m 
one  cumposition  reniaiuA  in  Iiaiid  to  be  iiiresled  in  the  pmrat  fmr. 
The  eittimated  value  of  the  Society's  Sti>ck  at  the  doM  of  tht  pmt 
year.  Consols  being  at  par,  was  jC38$^  10«.  6*1.  \ 

The  ('Ouiicil  have  to  announce  the  cnniptrtion  of  Voil.  VHI.  of 
the  Quarterly  Jountal,  and  the  publication  of  thr  first  Nambcr  of 
Vol.  IX. 

During  the  past  year,  Mr.  A.  Oeddcs  Bain,  the 
explorer  nf  tlic  geology  of  S.  Africa,  and  diaoorrrer  of  the  I>irr< 
uodon,  ioruartled  to  tlie  Society,  from  the  Ca))^  of  Good  Bope,  finr 
additiunal  ca^es  of  fo&sils.  chietly  consisting  of  boiiM  iiiibcdaed  ia  »j 
hard  matrix  of  linicHlonc  ;  nineteen  boxes  containing 
and  rock-ttpeciint-ns  having  been  itent  previously.  TIm  CoWDCli 
feeling  the  great  interest  that  is  attaehiHl  to  tli(*!tr  founts,  trat,  at 
the  lamc  time,  not  having   at   their  disrK)vaJ  the  ir.  .:«tt 

for  extracting  them  from  the  matrix  and  jireparing   <  tlic 

otudr  of  the  anatomi*;t,  applied  to  Profeaaor  Oimbd  lur  aUrirr. 
Professor  Owen,  aAer  due  consideration,  reeommeiMird  lluu  the 
foH-tiU  should  be  trauftfcrred  (o  the  British  Mascum,  with  a  rirw  to 
tlieir  being  extracted  and  made  available  for  science.  lie,  at  tbc 
same  time,  recommended  that  it  .should  tte  represent4rtl  to  the  Tnicw 
of  (he  Hritifih  Museum,  that  in  his  opinion  the  sum  of  £\50  weoM 
he  a  reasonable  remuneration  to  Mr.  Bain  for  the  expcme  ha 
had  incurred  in  collecting  the  fo6.«il9  and  forwvnlii^  tlim  to  tW 
Cape.  The  Council  acte^l  upon  Ixith  the  romniouj  oi  " 
Owen  ;  and  shortly  aAer,  had  the  gratiAcation  of  fecmin^  m 
(torn  Sir  II.  KlIi.M,  expressing  the  thaukn  tjf  the  Tfusteea  Ak  Out  « 
of  the  Cftpe  FosiiiU,  and  informing  thorn  that  the  «tta  ot  ^150 
bren  awarded  by  the  Tru«ti-ei  to  Mr.  Bain»a 
the  iH-nvy  charge*  he  had  incurred. 

At  the  la.«t  AnnuAJ  Me<'ting  it  was  announced  to  the  8ocieCT«  tiMlj 
Mr.  Ori*onmigh  and  Mr.  Sharpi*  had  nuwt  ob)i|pngU  iinA 
aupnly  a  great  di'ftidtTatum  m  the  Society's  Library,  by 
geulogicaliv.  Lewis's  Map  ol'  Scotland.   Thi^  Ulmnnitft  lajLk, 
•omut'h  01  rcMTirch  and  of  minute  informntiun,  hti»  iftru  mvtHui 
by  Mr.  Sharpe,  with  the  asaistauce  of  the  informatioa 
by  Mr.  Qreonough,  and  his  Map  has  be«'n  laid  befdiv  llie 
who  immediately  parsed  a  re»olution,  **That  the  belt  lliaokj 
C<mncil  l>e  given  to  Mr.  Shaq>e  for  this  dooatioo;  «od  UmI 
Sharpr  he  reYiucfttrd  to  correct  the  Map  from  time  to  tJae.  M 
and  more  perfect  information  may  be  receired."     The  C-tmiwil  attCt* 
cipate  chat  tJie  Societr  will  join  thrm  in  this  reqvcit.  M  wril  m  m 
acknowledgements  to  .Mr.  Sharpe  for  thw^-aluable  prearot. 

In  conclusion,  tlie  f>)uncil  have  to  announcr,  that  thry  have 
Rwarded  a  WoHa«tou  Palladium  Medal  to  M.  lulottard  de  Venmul. 
and  to  NL  le  Vicomte  d'Archiai*.  niembera  of  the  Geulogtoal  8ocwt^ 
of  France,  for  their  numenNu  TRluabU  ecmthbutiooft  U> 
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e3]}ecially  for  their  joint  Memoir  on  "  The  Fossils  of  the  oltlcr  dcpoaita 
ill  the  Rhenish  Provinces,*'  published  in  the  Transactions  of  the 
Society.  Tlie  Council  have  further  resolved,  tlmt  the  balance  of  the 
proceeds  of  the  Wollaston  Donation  Fund  be  awarded  Ui  M.  de 
Koninck,  in  consideration  of  his  many  valuable  works  on  Palaeonto- 
logy, and  iu  order  to  asdst  him  in  the  publication  of  h\a  work  ou 
Kncriuitcs,  now  in  progress. 
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Report  of  the  Museum  and  Library  Committee, 

The  Lower  Mu^entn, 

In  this  department,  Mr.  Jones  has  ])laced  in  their  proper  drawen^ 
all  the  new  specimens  which  have  been  presented  to  the  Soctefy, 
which  inchide  many  valuable  additions  to  our  Museum.  Two  glass- 
cosea  have  been  prepared  to  contain  a  selection  from  ('aptaiii  Jones's 
valuable  collection  of  Fish  from  the  Mountain  Limestone. 

A  Cabinet  has  also  been  addud  fur  the  collection  of  ruck -specimens 
selected  by  Mr.  Pratt,  which  will  be  arranged  as  soon  as  that  gentle- 
man returns  to  England. 

Mr.  Pratt  has  carried  on  most  zealously  the  arrangement  of  the 
collection  of  minerals  placed  iu  the  Library*,  which  now  forms  a  most 
interesting  portion  of  the  Society's  Museum. 

Foreign  Museum, 

Mr.  Jones  has  completed  the  geopmphical  arrangement  of  the 
Rock-specimens  commenced  and  carried  out  by  Mr.  Pratt,  by  placing 
in  order  the  sj)ecimens  from  India,  ^^yp^*  ^>^*^  Australia. 

Considerable  progress  has  also  been  riiade  by  Mr.  Jones  in  carrying 
on  the  arrangement  of  the  Fossil-specimens  on  the  scheme  suggested 
and  commenced  by  the  Committee  a}ipointed  two  years  ago:  his  labours 
have  been  principally  directed  to  the  collccnoas  from  North  and  Soutli 
Africa,  New  Zealand,  and  Australia.  In  this  department,  the  Committee 
call  particidar  attentiou  to  the  large  collection  of  Palwozoie  and 
Secondary  Fossils  sent  from  the  Cape  of  Good  Ilope  by  Mr.  Haia. 

Mr.  Jones  has  pre|>arcd  n  separate  collection  of  Nummulites  both 
British  and  Foreign,  which  has  been  enriched  by  presents  of  English 
specimens  from  Mr.  Jones  himself,  Belgian  from  Sir  Charles  hvell, 
and  many  specimens  from  the  Alps,  the  Carpathians,  and  the  Hima- 
layas from  Sir  R.  I.  Murcliison;  specimens  from  Spain  also  have  been 
presented  by  Mr.  Pratt,  and  from  Asia  Minor  by  Mr.  Hamilton. 

The  Library. 

The  usual  attention  has  been  paid  to  the  binding  and  cataloguing 
the  additions  to  the  Library,  which  have  been  vei-y  considerable. 

During  the  past  year,  the  Geological  Maps  of  the  Sun*ey  of  Great 
Britain  have  been  mounted  on  calico,  in  accordance  with  the  decision 
of  the  Council,  and  the  Sections  of  the  Sur\'ey  are  being  proceeded 
with  in  the  same  manner. 

With  the  assistance  of  Mr,  Tiffin,  whose  services  were  temporarily 
granted  by  the  Council,  Mr^  Jones  has  been  enabled  to  bring  int^ 
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order,  in  portfolios  *,  a  large  mass  of  drawings  and  ragrtrin^  flliMb^ 
tive  of  grologicAl  sections,  Pft]aN)ntolo^%  &c. ;  and  ■  MS.  rMahagm 
}uM  be^n  drawn  up  of  the  same,  including  the  prrriotti  coUtctXM 
which  had  not  bwn  catalogued. 

The  MS.  ecological  maps  Utclv  added  have  also  bcm 
Ingued,  and  wUl  be  brooght  uito  their  proper  places  aa  soon  as 
can  be  found  for  them. 

Signed,  Daniel  SuARrs. 

John  Mokris, 

Somenet  House.  7th  February,  1B53.  SrarLBS  Wood. 

Comparatite  Stattnnent  of  the  Sumher  of  the  Society  mi  tKe  timt^ 

the  jjears  IdJI  and  1852. 

Dec.  31,  18&1.  Dec.  31,185$. 

ComiKJunders 13.1     133 

Residents    207      21 

Non-residents 453     


1 


Honorary  Members 

Foreign  Members     ...... 

Personages  of  Royal  Blood 


17 

:>o 

4- 


793 

-71 

864 


Gmrral  Statemrnt  explanatory  of  the  Alteration  in  the  Kwmktr  ^ 
FeUmoa,  Uonorary  Membrrs,  ^-e,  at  ike  elate  af  the  yemn  lft51 
and  1852. 

Number  of  Conij founders.   Residents,  and  Xon-residroU» 

December  31,  1851    .....         7W 

Add,  Fellows  elected  during  former  1  Resident  ....        2 
years,  and  paid  in  1852    ....  J  Non-resident  .       t 

Fellow8  elected,  and  paid,  during  1  Reaident    ,  ..      13 

1852 /  Nonresident  .       7 

—SO 


Ihdmet,  Compoaoden  deccaaed. 

Reflidenta , 

NoQ-rvsideiita  , 

Rcngued 


(#16 
8 

11 
I 
—       '29 


Total  number  of  Fellows.  3 let  Dec.  1853,  aa  abonre, . 
•  Twf|Tsiaamtar,*ir.~l    GHOagwal  Secdoaa,  BrtUsh c  t.  Dittos 
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S.  MMh  riSM  and  Vr.i.. ;  4.  Uioendoori  ».  Vcmlmaj  i^  tancrts* 
7.  Bolaati  6.  Thaenikai  DusniMi  t.  VIsvti  10.  tanvror*!  Ptetj  lU 
Mtlsi  li  UthoinHqr. 
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Number  of  Honorary  Members,  Foreign   Members,  and)  _. 

Personflges  of  Roval  BlooJ,  December  ^1,  1851 j 

Deduct,  Honorary  Member  deceaBed    1 

Aj  above     70 

Number  of  Fef/ows  HahU  to  Annnal  Contribution  at  the  close  of 
1 852,  with  the  Alterations  during  the  if  ear. 

Number  at  the  close  of  1 85 1 207 

-^z/t/jElectfJ  in  former  years  and  paid  in  1852  ..,,..  2 

Elected  and  paid  in  1 N52 13 

Non-residents  who  became  Kesidenta 3 

225 

Deduct,  Deceased * 6 

Resigned 1 

Comjmunded 2 

Became  Non-resident 3 

—       12 

As  above  213 
Drcrased  Fellows. 


Hichard  HolUer,  Esq. 


ComjH/uuders  (2). 

I      G.  A.  Mautell,  LL.D. 


William  Blake,  Esq. 
J.  D.  George,  Esq. 
Sir  J.  J.  Guest,  Bart. 


Residents  (fi). 
G.  M 


Henderson,  Esq. 
J.  L.  Prevost,  Esq. 
Rear-Adnil.  SirT.  Trowbridge, 


Non-residents  (II). 


William  Copland,  Esq. 
Ui'v.  Jame3  Edmonston. 
Francis  Forst<^r,  Esq. 
Edward  Frerc,  Esq. 
James  Inglis,  M.D. 


J.  B.  Wigham,  Esq. 


Patrick  Neill,  M.D. 
Robert  Stevenson,  Ea<|. 
Prof.  Thos.  Tlionieou,  M.D. 
Rev.  R.  N.  Pcmbcrton. 
David  W^alkcr,  Esq. 


Tlonoranj  Metnher  (1). 
Juhn  Williams,  Esq. 
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The  fiillowiHg  Persons  were  elected  FeUowt  during  the  year  1832. 

JanuAry  7th. — Thomas  Ruport  Jones,  Esq.,  '>0  WeUdoftc  Sqiim.i 
Joseph  G.  W.  Watson,  Ph.D..  01>1  Kent  \iotA;  Rrv.  tWin 
Pritchart].  A.M.,  Clapham  ;  John  Phear,  Em.,  M.A.,  CUrv  Itifl, 
Cambridge ;  ami  James  Hepburn,  Es<j.,  M.A.,  Toril  PImi^ 
Maid.stoiic. 

February  -tth. — Ilev.  John  Gunn,  Irsteacl.  Norwich. 

April  rtfi. — Lieut.  Julius  Roberts,  Portsmouth;  and  th«  lion.  DtuOiy 
Francis  Fortescue,  Cirosvenor  Square. 

2l8t. — Charles  Twauilov,  Ewj.,  Queeu's  Road,  Gloucester  Gati^ 

Regent's  Park  ;  Adam  Murray,  Esq.,  ('raven  Street,  Stnuid  i  aimI 
M.  W.  T.  Scott,  Esq.,  Great  George  Slrvci,  We»tmin»trr. 

May  5th.— Capt.  Robeit  >{.  M\-stmacott,  Soulli  Audlry  Street. 

June  2. — David  Fiiidluy,  M.D.,  R.N.,  United  Service  IttstitaSion ; 
William  IK'ury  Gumondi*,  Esq.,  Promenade,  Cheltenham  ;  asd 
John  HariHiurt  ntult-ld,  flM)..  Royal  Avenue  Terrace.  Cbcbctt. 

Ifiih. — Maekay  John  Sottbie,  Es^i-,  Hereford. 


November  3rd.— Thomas  DavidKou,  E«i,»  GnHvenor  Phu^e,  Brutau. 
iK'cember  Ut. — John  Moxon  Clabon,  Esq.,  Primroae  HiU  » 


r*sq.,  Primroae  Hill  •  Ji 
P.    Frascr,    Esq.,    New    Bridge    Street,    Glasgow ;    Rrr. 
Fisher,  Dorchester;  Sir  Charles  Fellows,  Monlagoe  PUee;  Pro£ 
F.  M'(>>y.  Qut^n's  College,  Roirast ;  and  Eilward  Wood.  Ea^^ 
Rirhmond,  Yorkshire. 
December  i:»th.~F.  W.  S.  Packman.   M.D.,  CUn(f«  SUwft  ;  Mid 
James  Arthur  Morgan,  Esfj.,  Devonport  Street,  Hyde  Pari. 


The  following  donations  to  the  Mt^BEVM  haro  hem  reccmd 
the  Uit  Anniversary. 


BritUh  SperimenM. 

Scriea  of  SpeeuMna  of  Liaa  rocks  from  QloooeftmUrti 
R   W.  giufiaid.  Ek). 

2  Specimens  of  Phillipsia  from  DerbTshirt;  prBamted  hj 

Bland.  Esq..  F.G.S. 
Fossil  Buiu'-'taiid  ShrlU  from  Portland  ;   prrsrntrd  br  Mr.  A.  Ncalc. 
Series  uf  Specimens  from  the   Lias  and   Drift  of  Clouceatmhire ; 

pr<*sentcd  bv  G.  E.  Gnvey,  Emj.,  F.G.S. 
S|Kx-inHu  «r  Arty/i/«*  ptrtifiorirt/ttHJi,  (rtim  the  GrejT  Chalk  of  Lewca; 

prcwntrd  by  D.  ShAr^K-.  Esm^..  F.<.i.S. 
Suite  of  STH.>ciincn*i  front    the   LuiUow    Bone  Bed  at  UmAj  Ptffci 

llprefonUbire ;  i»re*entnl  by  H.  E,  Strickland,  E*q.,  (.G.$. 
Specimens  of  Fossil  l'lant>>  from  the  Shetland  IsU&tIa ;  prearaCffl  hf 

the  Right  Hon.  Henry  Tufoell. 

F0r0igm  Specimens, 

Specimens  of  <  *alamitra  and  Stembrrgia,  of  CoDnhma.  and  •  fliMiiiw 
of  PoMil  Fmh,  from  ibr  Carbommoiis  rocka  of  Nora  Seottti  pn- 
•ented  by  J.  W.  Daw»on,  Esq. 
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23  Cases  of  Fossils  from  South  Africa ;  presented  by  A.  G.  Bain,  Esq. 
Tertiarv   Fossils   from    Porto   d'Anzio;    preacuted    by  Sir   W,  C. 

Trevelyan.  F.G.S. 
Scries  of  Fossils  from  Catalonia ;  presented  by  8,  P.  Pratt,  Esq.,  F.G.S. 
Suite  of  Rock  Specimens  from  Jamaica ;  presented  by  tne  Royal 

Geograpbicnl  Society. 
Series  of  Fossils  from  Jamaica  and  Barbadoes,  and  2  Siiecimens  uf 

Timpstale  of  Lime  from  New  Grenada;  presented   dv  Thomas 

Bland.  Esq.,  F.G.S. 
Specimen  of  Manganese  Ore,  from  the  Caj>e  of  Good  Hope;  presented 

by  the  Rev.  Dr.  Adamson. 
Scries  of  Specimens  from  the  Choral  Formation  of  the  Bahamas ; 

presented  by  Capt.  Nelson,  R.E. 
Suite  of  Fossil    Plants  from   Portugal ;  presented  by  D.  Sharpe, 

Esq..  F.G.S. 
Cast  of  Footsteps  of  Savropus  primtevut ;  presented  by  J.  Lea,  Esq. 
Specimens  of  Rocks,  Coal,  and  Recent  Shells  trom  Disco  Island  ; 

presented  by  the  Lords  Commissioners  of  the  Admiralty. 
Specimen  of  Pseudomorphous  Crystals  of  Salt,  Keuper  Sandstone ; 

presented  by  H.  E.  Strickland,  Esq.,  F.G.S. 
Suite  of  Nummvdites  from  Belgium ;  presented  by  Sir  C.  Lyell,  F.G.S. 
Suite  of  Rock    Specimens  from   China;  presented  by  Sir  G.  T, 

Staunton.  Bart.,  F.G.S. 
Nummnlitcs  from  Asia  Minor ;  presented  by  W.  J.  Hamilton,  Esq., 

Sec.  G.S. 
Suite  of  Nummulites  from  India,  the  Alps,  and  the  Carpathians; 

presented  by  Sir  R.  \.  Murchison,  F.G.S. 


Charts  and  Maps. 
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The  Charts,  &c.,  published  by  the  Admiralty  during  the  year  1851  ; 

presented  by  Rear-Admiral  Sir  F.  Beaufort,  Hon.  M.G.S.,  by 

direction  of  the  Lords  Commissioners  of  the  Admiralty. 
Map  No.  61,  S.E.,  and  Sections  Noa.  2(),    21,  25   nnd  2"  of  the 

Geological  Sun^ey  of  Great  Britain  ;  presented  by  Sir  H.  T.  Ue  la 

Beche,  F.G.S.  (on  the  part  of  Her  Majesty's  GoTcrnment). 
5  Charts  published  hy  the  D(tpAt  de  la  Marine  in  1850,  23  published 

in  1H.";1,  and  1   published  in  isr)2  ;  presented  by  M.  le  Directeur 

Gt'ni'rnl  du  Dt^prit  de  la  Marine. 
MS.  Geolr>Kicftl  Map  of  South  Africa,  with  ScctionSj  by  A.  G.  Bain ; 

presented  by  the  .Vulhor. 
Chart  of  the  American  Arctic  Expedition  in  search  of  Sir  J.  Franklin, 

1831  ;  presented  hy  the   Superintendent  of  the   United   States 

National  Observatory. 
Profile  of  the  Country  from  the  St.  Croix  to  the  St.  Jolm,  by  Major 

J.  D.  Graham  ;  presented  by  the  Smithsonian  Institution. 
A  Geological  Map  of  Somersetshire,  by  J.  D.  Pring,  Esq. ;  presented 

by  the  Author. 
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Geologioiil   Mni>  niul    Sections  of  Uie  Pislrict  lietwirw   FnutUbrt, 

Giessen,  Fuldn.,  mid  Ilaniiuelbur^  by  R.  Ludwig,  I8J2  ;  prrarattd 

by  the  Middle  Rhine  Gfological  Sofioty. 
Mn\}  of  the  Route  between  Pekin  and  Canton,  China  ;  {ircscntni  bj 

Sir  G.  T.  Staunton,  Bart.,  F.G.8. 
Map  of  Srolland,  geologically  coloured  by  D.  Shartie,  Em{.,  P.0.8.  ; 

presented  by  the  Author. 
Arrowsmith's  Map  of  S. -Eastern  Australia,  with  its  Gold  FkUai 

prefion(4?d  by  T.  U.  Joues,  Em^.^  F.G.S. 


Section  of  the  Well  sunk  At  the  Bank  of  England,  1851  ;  MMealcd 

by  R,  \V.  MyUic,  Esi|.,  F.G.S. 


The  following  Lift  contAins  the  Names  of  the  PcrcionflAnd  Pobtie 
Bodies  frrini  whom  Doiintions  to  the  Library  and  Moacum  vrrt 
received  during  the  past  year. 


Acndi'niie  des  Sciences  de  Mont- 

prllicr. 
Acadcmie  Royale  dcs  Sciencra  de 

Rclpiquc. 
Academy  of  Natural  Sciences  of 

Philadelphia. 
Academy  of  Sciences  of  Rreslnu. 
Academy  of  Sciences  of  Paris. 
Adamson,  Rev.  Dr. 
Admiralty.  Tlic  Rigiit  Hon.  the 

Lord»  Commissioners  of  the. 
Akademic  dcr  Wisseuachafteo  cu 

Berlin. 
Am<'riran  Academy  of  Arta  and 

Sciences. 
Americnn  Philowmhieal  SocielT. 
Annlcl.  Prof.  I).  T..  F.G  S. 
Architect  and   Building  Gazette, 

F.ditor  of. 
Asiatic  Socielv  of  BcDgal. 
Athenivum  CUih. 
Aiheiucum  Journal,  Editor  of. 

Daiu,  A.  O.,  E«j. 
Berwickshire  Naturslista*  Club. 
Bcvrich.  Flerr  E. 
Bintield.  W.  R..  Em|. 
Bmnty,  E.  W..  Eao. 
Bland'.  T..  r^i,  F.G.S. 
Blum,  Dr.  Rrinhard. 
Bologna  AeaUrmy. 


Bombay   Branch    Royal    AsiaCie 

Society. 
Bosijnrt,  M.  J. 
British   Asaoriation  for  the  Ail- 

vnncemrnt  of  Sciencr. 
BriHikr.  U,  J.,  Emj..  F.G.S, 
Ruch.  Ilrrr  L.  ron,  For.  M.G.S. 
Buvignier,  \l.  A, 

Cainbrid)^  Pluloaophiod  SoorCr. 
Campbell.  D.  F.,  Eki. 
CanAdiaii  Journal.  Editor  of  the. 
Carter.  II.  J.  frU<j. 
Charlesworth,  E.,  Evj.,  F.G.8, 
Chrmieni  Society  of  Ixmdoo. 
CivilS4-r%ice  ttazette,  Editorof  tW. 
CUrke.  R.  V.  \V.  B..  F.G.S. 
Colonial  i)ffice. 

Pans,  J.  P..  Em|.,  For.  M.(;.S. 
DaMdAon.  Tbomaa,  E«q^  P.G.S. 
DttTitv,  Rot.  J.  11. 
Datia,  Mr.  John. 
Dawson.  J.  \\.,  Eaq. 
I>r  la  Bcrhr.  Sir  II.  T^  P.G.& 
Delew,  M.  Achillc. 
Dep6i   General  dr  la  Mariae  ^ 
France. 

Desinn-  ' :  -   M.  E. 

DMIin  IIIA.L.A.  Bftmn. 

D'(Mi)>:in  ,M  Aitntlr.For.M.G^ 


^                                                   AKNUAX.  REPORT.                                                         S            ^^H 

^^^mont,  M.  A.  H,,  For.  M.G.8. 

Indian  Archipelago  Joumal^  Edi-          ^^H 

tor                                                       ^^^1 

East  India  Conipmiy,  llie  Hon. 

Institute  of  Actuaries.                            ^^H 

Ecole  dps  Afincs  do  Paris. 

Jones,  T.  R.,  Esq.,  F.G.S.                   ^H 

■     Eger1on.SirPlulipG.,M.P.,F.G.S. 

Journal  of  ^licroHcopical  Science,         ^^^| 

■     EhrUch.  Herr  Cari. 

the  Publishers  of  the.                         ^^^| 

H     Elic  de   Beaumont,  M.  L.,  For. 

■  M.G.S. 

■  Enni«kil]t?n,  Earl  of,  F.G.S. 

Italian  Society  of  Science  of  Mo-         ^^M 

H     Exbiliiuou  of  nil  Nations,  Com- 

King,  Cnpt.  P.,  R.N.                            ^^M 

1        missioners  of  the. 

Kouinck,  Dr.  L.  dc.                              ^^H 

Faraday,  M.,  Esq.,  D.C.L..  F.G.S. 

Lea,  J.,  Esq.                                              ^^B 

m     Forthammcr.  Prof.,  For.  M.G.S. 

Leicester   Literary  and   Philoso-          ^^^ 

1     Freeman,  Ilev.  John. 

pliiual  Society.                                       ^^^| 

1 

Linneaii  Society.                                     ^^H 

■    Garza.  Prof.  F.  N.  y. 

Literar}'   and    Philosophical   So-         ^^H 

■    Gam,  M.  F. 

ciety  of  Manchester.                          ^^^| 

■    Gavcv.  G.  E..  Esq.,  F.G.S. 

London  Library,  Committee  of.             ^^H 

Gautier,  M.  A. 

London  (Watford)  Spring  Water         ^^H 

GeolojfiL-al  Institute  of  Vienna. 

Company-                                            ^^^| 

B    Geologiral  So<Mcty  of  Herliii. 

Lyceum  of  Natural  Histor>',  New         ^^^| 

H    Geological  Society  of  Dublin. 

^B 

H    Geological  Society  of  France. 

Lyell,  Sir  Charles,  F.G.S.                     ^H 

"    Gervais,  M.  Paul. 

^^^H 

Glaishff,  J.,  Esq. 

^H 

^    Glasgow  Philosopliical  Society. 

■  Gorini,  Signor  P. 

■  Gould,  N.,  Esq. 

M'Coy,  Prof.,  F.G.S.                           ^H 

Meyer,  Herr  Herman  von.  For.          ^^H 

^H 

Greenough,  G.  13..  Ebq.,V.P.G.8. 

MidiUu  Kliinc,  Geological  Society         ^^^| 

Gumbol.  M.  T. 

of  the.                                                  ^^ 

Gunn,  Rev.  J.,  F.G.S. 

Milano,  Imp.  R.  Ingtituto  Lorn-           ^^B 

P    llaidingor,  Herr  W,,  For.  M.G.S. 

burdu  lU*  Scienze  in.                             ^^H 

Miller,  W.  H.,  Esq.                               ^H 

Ilaniburg    Society    of     Natural 

Moore,  J.  C,  Esq.,  Sec.  G.S.               ^^H 

Sciences. 

Murchison.  Sir  R.  I.,  F.G.S.                ^^1 

Hamilton,  W.  J.,  Esq.,  Sec.  G.S. 

Museum  d'Histoirc  Naturclle  dc         ^^H 

Uaughton,  Rev.  S. 

^H 

■    Uausmnim.  Prof.  J.  F.  L.,  For. 

Mu.seiim  of  Practical  Geology.               ^^H 

■        M.G.S. 

Mylue,  U.  W.,  Enq.,  F.G.S.                  ^H 

H    Helmerson,    Col.   G.  von.   For. 

^^^1 

■        M.G.S. 

Neale,  Mr.  A.                                         ^H 

Henwood,  W.  J.,  Esq.,  F.G.S. 

Nelson,  Capt.,  R.E.                               ^^H 

Hope,  Lic.it.-Col.,  R.E. 
Hubertz,  Dr.  J.  H. 

North  Uiitish  Reuew,  Publishers         ^^H 

^H 

H^    Hunt,  Carew,  Esq. 

^^H 

1 

pHlseontagraphical  Society.                    ^^H 

■    Jenkyn,  Rev.T.W.,  D.D.,F.G.S. 

Perrev,  Prof.  A.                                        ^^^1 

■    Imperial  Academy  of  Sciences  of 

Pictet,  Prof.  F.  J.                                   ^H 

H        Vienna. 

Pole,  Wm.,  Esq.,  F.G.S.                      ^H 

ANKIVCRSARV  MCKTINO. 


Prntt,  S.  P.,  Esq.,  F.G.S. 
Priiic,  S.  D.,  Esq. 
Pumo,  Joshua,  bai}. 

Quculet,  M.  A. 

Ray  Society. 

Rocmcr,  Dr.  F. 

Royal  Academy  of  Mmiicli. 

RovaI  Acftflemy  of  Sciences  of 
Madrid. 

Royal  Academy  of  Stockholm* 

Roval  Academy  of  Turiu. 

Ruval  Agricultural  Society  of 
England. 

Royal  Asiatic  Society. 

Royal  College  of  Surgeons. 

Royal  Cornvrall  Polyt«.'clinic  So- 
ciety*, 

Roynl  Gcoprnnhiral  S4M'iety. 

Royal  (rfolngical  Society  of 
Cornwall. 

R4jyal  IiiHtitution. 

Royal  Society. 

Royal  Society  of  Copenhaccu. 

Royal  Society  of  Eduilmrgli. 

R«val  fiiociety  of  Van  Dii*mcn*a 

Ronac,  W.,  M.D. 

S&biiic.  Colonel.  F.G.S. 
ScnrlM>MughPl)ilosnphicalSociety. 
Sedgwick.  Rev.  l»rof..  F.G.S. 
Sharpc,  D.,  Kaq..  F.G.S. 


Sillimati,  Prof.,  M.D.,  For.  M.n.R. 
Sismonda,     Prof.     ^Viigrlo,     For. 

M.G.S. 
Sistnouda,  Prof.  Eugouio. 
Smithsooian  InstituCioiL. 
Socic^ti:    d*  Agriculture,     Scicnee, 

Arta  ct  Commence  du  Put. 
Socirtt?  de  Physique  rt  il'Ihatoin 

Natundle  dp  licnfcrc. 
Societe  Iniperiale  dca  Natnrm&tei 

df  Moscou. 
Sot-iotif  Liuni^une  de 
Soeit'ly  of  Arta. 
Sorbv.  U.  C,  E**!-,  F.G.S. 
StncVland.  IJ.  K..  Ea^..  F.G.S. 
SykcB,  Col.,  F.U^. 


Tavlor.  R..  Esq..  F.G.S. 
Tnnclyan,  Sir  W.  C.,  F.G,8. 
Trimnii'f,  Jusliiui.  R«|.,  F.G.S 
TufntU.  Rt.  Uou.  lirufy. 
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Warren.  J.  C.  M.D. 
Whrt-lwright,  11.  W.,  Eaq. 
Willkomm,  Dr.  Morita. 
WisbadrnNaturalllutorySociHy. 
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Lift  </  Papers  rtati  tince  the  ftutt  Aitmttr$ary  MetHmg^ 
Februaiy  20M,  1852. 

1852. 
Feb.  2.1lh.— On  the  ClA«»ificAtion  of  the  Lower  I'alnmaoac  Rorfcj  itf 

GrvHt  Rfitain,  by  the  Rev,  Prtifcwor  Scilprick,  F.G.S. 
Uarch  10th. — On'thc  tipper  Tcrtiaries  at  Copfurd.  Emcx.  fay  Jolui 

Urown,  Enq.,  F.G.S. 
On  a  Rrvrracd  Fault  iX  Lewlabatu.  by  lh«  B«t.  H.  M. 

dr  la  C-ondbmior,  F.G.S. 

Notes  oo  the  Island  of  St.  Ileleaa,  by  J.  H. 


E«)..  F.0.8, 


ANNUAL  REPORT. 


1852. 

March   10th. — Description  of  some   Fossil  Land   Shells  from  St. 

Helcnn.  by  Prof.  E.  Forbes,  F.G.S. 
March  24th. — On  the   Foot  Tracks  in  the  Potsdam  Sandstone  of 

Lower  Canada,  by  W.  E.  Lognn,  Esq.,  F.G.S. 
Desoriplion  of  the  Potsdam  Sandstone  Foot  Tracks 

(Profichnite»),  by  Prof.  R,  Owen.  F.G.S. 
April  7th. — On  some  of  the   Effects  of  the  Holmfirth  Flood,  by- 
Joseph  Prcstwich,  Jmi.,  Esq.,  F.G.S. 
'  On  the  Salt  range  of  the  Punjanb,  by  Dr.  A.  Fleming; 

communicated  by  Sir  R.  T.  Murchison,  F.G.S. 
■ = Geological   Notice  of  the  Country  around   Kotali, 

Deccan,  by  Dr.  T.  L.  Hell;  mmmnnicated  by  Colonel  Sykcs,  F.G.S. 
April  21st.— Letter  on  tlie  Occurrence  of  an  Earthquake  Shock  at 

Bristol,  by  Majur  Thomas  Austin,  F.G.S. 
On  the    Lower   Eocene  Strata  (Thanet  Sauds)  of 

England,  by  Josejih  Prcstwich,  Jnn.,  Es(|.,  F.G.S. 
May  5th. — On  the  Tertiar\*  Formations  of  Belpum  and  their  British 

Equivalent*,  liy  Sir  Charles  Lyell,  F.G.S.  Part  L  On  the  Pliocene, 

Miocene,  and  Upper  Eocene  of  Belgium. 
■ On  the  Geology  of  Catalonia,  by  Samuel  Peace  Pratt, 

Esq.,  F.G.S. 
May  i9th. — On  the  Soils  covering  the  Chalk  of  Kent,  by  JoshuA 

Trimmer,  Esq..  F.G.S.     Part  2. 
On  the  Tertiary  Formations  of  Belgium  and  their 

British  Equivalents,  by  Sir  Charles  Lyell,  F.G.S.    Part  2.  On  the 

Lower  Terliaries. 
June  2nd. — On  the  Geology  of  the  Babamaa,  and  on  Coral  Forma- 
tions generally,  by  Capt.  Nelson ;  communicated  by  Sir  Charles 

Lyell,  F.G.S. 
On  some  Fossil  Plants  from  the  Lower  Trias  of  War- 
wickshire, by  George  Lloyd,  M.D.,  F.G.S. 
June  16th. — On  the  Silurian  Uocks  of  the  S.  of  Scotland,  and  on  the 

Gold   Districts  of  Wanlorkhcad  and  tlie  Load   Ililla,  by  Robert 

Darkness,  Esq.  ;  communicated  by  J-  C.  Moore,  Esq.,  Sec.  G.S. 
■ Description  of  some  Graptohtes  from  the  South  of 

Scotland,  by  J.  W.  Salter,  Esq.,  F.ti.S. 
> On  a  protruded  Mass  of  Ludlow  Rock  at  Hagley 

Park,  nerefordshire,  by  H.  E.  Strickland,  Esq..  F.G.S. 
Description    of  the   Pterygotua  prolilematicua,   by 

J.  W.  Salter,  Esq.,  F.G.S. 
On  the  Comparison  of  the  Devonian  Series  of  Belgium 

and  England,  by  Daniel  Sharpe,  Esq.,  F.G.S. 
^- On  the  Comparison  of  the  Tertiary  Series  of  Belgium 

and  England,  by  M.  A.  M.  Duin<nit,  For.  M.G.S. 

On  the  meaning  of  the  terra  '*  Silurian  System,"  by 


Sir  R.  L  Murchison,  F.G.S. 

Further   Remarks  on  the  Omithoidichnites  of  the 

Weald,  by  S.  H.  Beckles,  Esq.;  communicated  by  Sir  Charles 
LyeU,  F.G.S. 
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June  I6th.— 
hv  J.  M\ 
F'.G.S. 


Further  Remarks  ou  the  Red  Sjindstone  of  NoraSootii. 
Dawson,  I'Zsf[.  ;   comiDiinicatcd  hy  t>ir  CluricA  LycU, 


CumpariaoD  of  Biihhtc  Marks  ind  Rain  Printi^  hy 
M.  E.  Dt'sor;  communicated  by  the  President. 

On  tlie  Sections  ot  the  Lower  Lias  at  Mickleton  Kod 

Aston,  bv  G.  K.  Gavcv,  Esq.,  F.G.S. 

'- —  On  the 'Foot  Tracks  in  New  Red  Saodatooe,  by 

Robert  lUwlinson,  Esq. ;  commuuicfttcd  by  the  Earl  of  EUeamm. 
F.G.S. 

On  the  Geology  of  the  Lake  of  the  Woods,  by  J.  J. 

Bigsby.  M.D.,  F.G.S. 

On  the  Geology  of  the  Southern  Portion  of  Cantire, 


by  Prof.  J.  Nieol,  F.G.S. 
November  3rd. — On  a  Pro|K>8ed  Setiaration  of  the  Caradoc 

into  two  distinct  Groujis,  viz.  tue  May   Hill  SaiKUtonr  and  the 

Caradoc  Santlstone,  by  the  Rev.  Prof.  Srd(;wick,  F.G.S. 
November  I7tb. — Notice  of  the  Occurrence  of  an  Earthquake  at  the 

Azores,  by  C  T.   Hunt,  E:^.  ;  communicjitcd  froiu  tlic  Forrig^ 

Office  by  order  of  Lord  .Malniesbur)'. 
i)n  the  Geologj'  of  Soutlieru  Africa,  by  A.  G.  Bibw 

Esq.  ;  conimunicnted  by  thi*  Prosidont. 
December   Ut.^ — On  the  Distribution  and  Organic  Coatrnts  of  Uw 

Ludlow  Uone  HkI.  in  the  Dlitncts  of  Woolhope  aod  May  UiH,  by 

H.  E.  Strickland.  E»u.,  F.G.S. 
On  the  rish  Remains  in  the  Ludlow  BoDe  Bed,  hr 

Sir  R.  L  Murchisoii,  F.G.S. 
^^^-^— ^^  Note  on  the  supposed  Fi^h  Remains  fijnired  in  Fhte-I 

of  the  *•  Silurian  System/'  by  Prof.  F.  M'Cov,  F.G.S. 

On  Pscudoniorphouit  CrvjttaU  of  (*hlnride  of 


in  the  Keufier  Sandstone,  by  H.  E.  Strickland,  I*^.,  F.G,& 
December  Kith. — On  Clinngvs  in  the  Sea   Lettl  efliTtrd  hy  rsistiBg 
Phv»ical  (*auscs  during;  stated  |H*riods  of  time,  bv  Alfird  Tylor. 
Es^.,  F.G.S. 

January  5th. — Ou  the  Geolocy  of  the  Island  of  Labaan  and  tlM 

NeiirhlKJurhood.  bv  —  Motley,  Esq.;  oommunioated  by  Sir  U.  T. 

Dela  liechc.  F.G.'S. 
On  the  Occurrence  of  In*oct  Remaintin  the  Trrtiaiy 

Clays  of  DorsptAhirc.  by  thr  Rev.  P.  B.  Brodie.  F.G.S. 
I  (hi  the  OcTurrrncr  of  an  Elytron  of  a  Colroptcftxw 

Insect  in  the  Kimmeridsrc  Clav  of  Uingstcad  Bay.  Dorsetaiurr.  by 

the  Rev.  P.  B.  Bnxlie.  F-GS.* 
Notice  of  Fofisil  PUnU  from  the  Shetland  lihwdi . 

in  a  letter  from  the  Rt.  Hun.  H.  TufneU  to  Sir  R.  1.  MurcfaiM*^ 

F.G.S. 
January  19lh. — On  the  Remains  of  Reptiles  and  a  l^nd  Slicll  4ia- 

comrd  in  the  Interior  of  an  Erect  FomiI  Tree  in  the  Cod  Mimaiu 

of NoTii Scotia,  bvSirnYarle?  L>ell.F  G.S..and  J.W.DtowiOii.  ^. 
thi  the  Rrmain«  of  ihe  Batrmchian  Rrpdlo  ~ 
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Nova  Scotia  by  Sir  Charles  Lyell  and  Mr.  Dawson,  by  Prof.  J. 

Wymaii :  with  Not^s  on  tho  Kamc,  by  Prof,  R.  Owen,  F.G.8. 
January  lyth. — Notice  of  a  Batrachoid  Fossil  from  British  Coal-shale 

in  the  Miiflciira  of  the  Earl  of  EnniskilU-n,  by  Prof.  R.  Owen,  F.G.S. 
February  2nd. — On  the  Geology  of  tlir  Himalayas  in  the  Vicinity  of 

Subatoo,  by  Major  Vtcary;  commiiuicatetl  bv  Sir  R.  I.  Murchisoo, 

F.G.S. 
On  the  Gold  Fields  of  Victoria,  by  G.  H.  Wathen, 

Esq.  ;  communicated  by  P.  N.  Johnson,  Esq.,  f  .G.S. 


I 


After  the  Reports  had  been  read,  it  was  resolved, — 

Tlmt  they  be  received  and  entered  on  the  Minutes  of  the  Meeting; 
And  that  such  parts  of  them  as  the  Council  ahall  think  fit  be  printed 
and  distributed  among  the  Fellows. 

It  was  afterwards  resoWed, — 

I .  That  the  tlianks  of  the  Society  be  given  to  William  Hopkins^ 
Esq.,  retiring  from  the  office  of  President. 

'J.  That  the  thanks  of  the  Society  be  ffiven  to  R.  A.  C,  Austen, 
Esq.,  G.  B.  Greenough,  Esq.,  and  S.  V.  Wood,  Esq.,  retiring  from 
the  office  of  Vioe-Prisidpnt. 

3.  Tliat  the  thaiik:^  of  the  Society  be  given  to  J.  C.  Moore,  Esq., 
retiring  from  tl»e  office  of  Secretary. 

4.  That  the  thanks  of  the  Society  be  given  to  Prof.  Austed,  Prof, 
Graham,  Prof.  Ramsay  and  W.  Vt\  Smyth,  Esq.,  retiring  from  the 
Council. 

After  the  Balloting  Glasses  had  been  duly  closed,  and  the  lists 
examined  by  the  Scrutineers,  the  following  gentlemen  were  declared 
to  liave  been  duly  elected  the  Officers  and  Council  for  the  ensuing 
year : — 

OFFICERS. 


PRESIDENT. 
Prof.  E.  Forbes,  F.R.S.  and  L.S. 

VICE-PRESWENTS. 

Sir  Charlea  Lyell,  F.R.S.  and  L.S. 

John  Carrick  Moore,  Esq.,  M.A. 

Prof.  R.  Owen,  M.D.,  LL.D.,  F.R.S.  and  L.S. 

Lieut.-Col.  Portlock,  R.E.,  F.R.S. 

SECRETAniBS. 

R.  A.  C.  Austen,  F^sq.,  B.A..  F.R.S. 
William  John  Hamilton,  Esq. 


nv 


FOREIGS  SECRETARY. 
C.  J,  F.  Bunbur)-,  Esq.,  F.L.S. 

TREASURER. 
D.  Sharpe,  K«q..  F.R.S.  mid  L.S. 


COUNCIL. 


R.  A.  C.  Aiuten,  Esq..  B.A., 

F.R.S. 
John  J.  Bipsbv.  M.D. 
JfLtuesS.  BowL'rbRitk^EHq.,  F.H.S. 

ami  L.S. 
C.  J.  F.  Bimbun*.  Esq.,  F.L.S. 
Prof.  E.  Forbes.  F.R.S.  und  L.S. 
G.  B.  Grfcnough,  Emj.,  F.U.S. 

ami  L.S. 
Millinni  Juhn  lUmiltoiir  Esq. 
J.  D.  Uookrr.  M.D..  F.R.S.  and 

L.S. 
William    llopkiiu,  Esq..   M.A., 

F.K.S. 
Leoiutrtl  Homer,  E«q.,  F.R.S.  L. 

oud  £. 


P.  N.  Johnson.  Esq.,  F.R.S. 
SirCbarlcfl  Lyrll.  F.R.S.atuI  L.S. 
John  r.  Moorr.  t-lsq..  Bl.A. 
John  Morrift.  Esq. 
Sir  K.  L  Murc-btson,  G.C^J.» 

F.R.S.  and  L.S. 
Prof.    R.  Owrn.    M.D.,    LL-D^ 

F.R.S.  and  L.S. 
Jolm  IVrcv.  M.n..  F.R.S. 
John  Phil(i(.^.  I:mi.,  F.R.S. 
Lirut.-CoI.PnrlUK-VjlE..  F.R.S. 
Samuel  Piore  iValt,  ?^{.,  F.ICS. 

and  L.S. 
D.  Sharpe.  (>iq..  F.R.S.anJ 
(^ant.  Rirhard  Stracbej. 
S.  V.  Wood.  Eaq. 


Income  and  Expi 

INCOME. 
OutsUnding,  1851  :  £ 

Quarterly  Journal,  Vol.  VII.(MeftAn.  Uongauui&Co,) 

paid  June  1 '2th 66 

£     «.     d. 
Balance  at  Banker's,  January  1,  1852  .  475   17     4 

Balance  in  Clerk's  biind« I     4   10 

477 

CompositionB  at  Banker's,  Jan.  1,  185Q 63 

CoinpusitionB  received    31    10     0 

CorapositiouB  received  in  December  after  1       31    in    n 

Consols  aliul  . . J 

GS 

Arrears  of  Admiulon  Fees     23     'i     0 

Arrears  of  Annual  Contributions  .......      3716     0 

60 

AdmisMon  Pees  of  1852    155 

Annual  Contributions  of  1852 6S6 

Dividends  on  '\  per  cent.  Consols. ••■•«>•*•*•    111 

Sale  of  1  mn»ction8 2 

Sale  of  Proceedings    2 

Journal,  Vol.  I.,  attowonce  on  sale  from  the  PubU»ber. ,        0 

Sale  of  Journal,  VoL  11 .•*•«»•«»        4 

Sale  of  Journal,  VoL  III 5 

Sale  of  Journal.  Vol.  IV 5 

Sale  of  Journal,  Vol.  V 6 

Sale  of  Jouniai,  Vol.  VI 10 

Sale  of  Journal.  Vol.  VII 44 

Sale  of  Journal,  Vol.  VIIL* ., 167 

Sale  of  Library  Catalogue .' 1 


11     I 


2     2 
0    0 


18 

0 

8 

0 

16 

6 

16 

11 

17 

0 

5 

6 

5 

0 

0 

6 

3 

6 

16 

6 

15 

6 

17 

6 

4 

6 

10 

S 

0 

0 

We  hare  compared  the  Books  and 
Voucher*  ]ire«irntc<l  to  us  %^th  these 
Statd&cotaj  and  find  thrm  corrvct. 

DANIFX  SHABPE 
Jan.  31.  1853.        ALFRED  TVLOH. 


Amditort. 


•  Due  from  Mctm.  Longman  and  Co.,  on 
Jouro^},  Vol.  Vlir tSA  17 


I 


^ear  ending  December  31*^,  1852. 

EXPENDITURE. 

Outstanding.  1851  .  dB      «.    d. 

Quarterly  JouniAl.Vul.  VII. (Mr.ItTavlor) 37    Jg     Q 

House  Repairs  (Mr.  G.  Lalng). 15     8     6 

Compositions  invested    94  10     0 

tOeneral  Expenditure :                                        £    t.    d. 
Taxes  22    9    6 
Fire  Insurance 3    0    0 
House  Repairs    9    2    3 
^        Furniture  Re|>ain  10    5  11 
■       New  Furniture    26  U     8 
■       Fuel 34     4     0 
Light   29  10    0 
Misccllaneoiu    House    Expcnws,    including  1,,.     ^     . 
Postages r^     *     ^ 
Stationery   14  19     I 
Miscellaneous  Printing 29     ■(     6 
Tea  for  Meeting*    2113     6 
247   II      2 

Salaries  and  Wages : 

I.U&istant  Secrctftry  and  Curator  20U  0  0 
Clerk  120  0  0 
Porter 80  0  0 
House  Maid  33  4  0 
Occasional  Attendants 10  0  0 
Collector 20  9  U 
463   13  n 

Library  44  12     4 

•   Museum 3   11     6 
Diagrams  at  Meetings   13     4     0 

Miscellaneous  Scientific  Expeasep    16  }0     8 

Contributions  of  1852  repaid    9     9     0 

Publications  : 

Transactions   0     4     4 

Journal,  Vol.  1 0     3     0 

Journal.  Vol.  HI.  1  10     0 

Journal,  Vol.  V 2    2     9 

Journal,  Vol.  VI 0  10    6 

Journal,  Vol.  VII 2  13     & 

Jouniid,  Vol.  VIU 601     0    0 

Journal,  Vol.  IX ,       7     5     6 

615     9     6 

1563  16     7 
Balance  at  Banker's,   Compoaitaon  received  in  De- "I       01    m     n 
cember  after  Consols  shut,  to  be  invested    J 

1595     6     7 

Balanceat  Banker's,  Dec.  31.  1852 268  12     7 

Balance  in  Clerk's  hands   21     9     5 

290     2     0 

L.  I] 


£1885     8     7 
»L.  IX.  6  — -^-^^ 
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PROCEEDINGS 

AT  THE 

ANNUAL    GENERAL    MEETING, 

18th  FEBRUAJ(Y.  1853. 


Award  op  the  Wollaston  Mkdal  and  Donation  Ftjnd. 


I 


I 


I 


The  Presidknt,  on  delivering  to  Sir  Roderick  I.  Mtirchison  the 
Wollaston  Medals  awarded  to  M.  d'Archiac  oud  M.  de  Verueuil, 
addressed  him  ss  follows : — 

Sir  Roderick  I.  Murcuison, — I  have  to  request  you  to  trans- 
mit to  M.  le  Vicomte  d'Archiac  and  to  M.  de  Verneuil  tbe  two 
Wollaston  Medab  which  have  this  year  been  awarded  to  them  by 
the  Couneil  of  the  Society,  "for  their  numerous  valuable  contribu- 
tions to  Geology,  and  especially  for  their  joint  Memoir  (hi  the 
Palaeozoic  Fo$siU  of  the  Rhenish  Provinces,  &c.,  published  in  the 
Tranaactions  of  the  Society/*  It  is  unnecessary  for  me  to  enter 
into  any  detailed  enumeration  of  tbe  extensive  and  well-known  la- 
bours of  these  distinguished  geologists,  but  it  would  he  unbecoming 
the  occasion  if  I  were  not  to  make  some  brief  allusion  to  them.  Tbe 
researches  of  M.  dWrcbiac  have  extended  over  a  wide  geological 
range.  They  fonn  the  subjects  of  numerous  memoirs,  among  which 
I  may  partieularisu'  those  on  the  Cretaceous  fonnations  ;  his  "Amoi 
sur  fes  Correintions  des  Terrains  Teriiaires  du  Nord  de  la  France, 
de  la  Belifiipie  et  de  V Anffleterre  ,"  and  his  *^ Description  t/^toffitpte 
du  lUpartement  de  F/fisne."  The  excellent  memoir  writtun  in  eon- 
junction  with  M.  cle  Vernevul,  and  published  hi  our  own  Transactions, 
"On  the  Fossils  of  the  Older  Bepastlsof  the  Rhenish  Procinces,''  is 
particularly  noticed  in  tbe  award.  This  memoir,  with  several  others, 
written  conjointly  by  these  eminent  fellow -labourers,  adds  to  the 
justice  of  the  simultaneous  awards  of  these  medals  the  gracefulueas 
of  propriety.  To  these  valuable  contributions,  we  must  add  hia 
History  of  the  Recent  Progress  of  Geology — a  work  equally  well  timed 
and  well  executed.  The  author  has  brought  to  a  task, — not  unfre- 
(juently  a  difficult  and  delicate  one, — a  rare  combination  of  qualifica- 
tions,— extensive  and  accurate  knowledge  of  an  immense  masa  of 
geological  memoirs,  and  great  discrimination  in  the  selection  of  their 
more  important  points,  united  with  a  sound  and  impartial  judgment 
in  the  comparison  of  the  news  of  different  geologists.  The  result 
has  been  a  work  such  that  no  geological  horary  can  be  complete 
without  it. 

It  is  well,  that  while  some  geologists  ore  engaged  in  the  minute 
and  detailed  examinutiun  of  particular  and  limited  districts,  others 
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should  cxtetiil  their  researches  over  wider  areas*  with  the  ▼raw  if 
eliciting  laws  of  grenter  genrrality  than  those  which  more 
re^oDA  could  afford.  Few  pa]sontoloe;ifU  are  so  wvU  qaaliftcd  fcr 
thu  difficult  task  as  M.  de  Veraeuil.  His  accurate  and  comprtfam- 
sive  palfcoDtologicaJ  knowledge  li&a  enabled  him  at  once  to  embracv 
the  facts  suppUcd  by  a  new  region,  and  to  compare  thorn  with  iboat 
of  other  regions  with  which  he  wait  previously  acquainted.  Etoy 
geologist  is  aware  of  hu  valuable  palKoutological  cootnbataoM  to 
your  own  able  aud  elaborate  work  on  the  geology  of  RuaM.  Bt  hM 
more  recently  deiottn]  him^lf  to  an  esaminatioa  of  ihc 
rocka  of  North  America,  ami  to  a  carvlU  coordination  of 
rocks  aud  their  organic  contents  with  their  cquirmlmta  in  WrstcfB 
Europe, — a  task  wbieh  hi*  haH  executed  to  tnr  sreat  and 
satisfaction  of  geologists  on  both  aides  of  '  '  tic.  It  is 
great  works  like  this»  which  arr  onlv  to  b-  i   by  uiro  p 

•easing  the  high  qualifi cations  of  M.  Ac  Verncnil,  that  the 
lo^iat  rises  above  the  minuter  dt-tAiU  of  his  »ricnoe  to  the 
plation  and  establishment  of  those  profoundly  intcrrating  lawi  wUdk 
the  Alniigihty  Creator  of  the  nniTcrM'  has  appointed  for  thr  daHi- 
hution  iind  uovennnent  of  organic  life  on  thr  surtacr  of  f>ar  pliBrt 
from  the  earliest  )H-riods  of  gtM^lngical  record.  During  tb*  Isk  ifv 
years  M.  de  Venieitil  has  been  pursuing  his  grologicid  roiBuhHi. 
with  characteristic  cnergv',  among  thr  ruggril  nrrraa  of  Spain, ^tt 
country  likely  to  prove  as  intrresting  to  the  gtK)logijit  a«  it  haa  •■ 
long  been  to  the  hutorim  and  the  utist.  It  i}<  to  him  tltat  «c  avr 
the  first  outline  of  a  geological  map  of  that  eotmtrr,  the 
accuracy  of  which  may  he  relinl  upon. 

However  scientific  men  of  all  n)untrie8  may  recognise  tbr 
tie  of  scientific  hrotherbtxHl,  ii  is  luitural.  and>  wr  may  add,  it  b : 
that  the  Mtisfaction  we  t'tfl  in  each  advance  of  scimoe  ahovld  not  Iv 
aJtogrther  Lndependint  of  uiir  feelings  of  natioaalky  and 
We  may  rejoice  in  thr  discovery  of  ever}'  new  rfiffltiftf  Irvlfcy 
we  may  rejoice  the  more  when  Wt  oan  claim  it  for  our  O'Wn 
Sometimes,  however,  the  names  of  sctentitic  men  of  otber 
will  become  so  familiar  to  us,  and  such  men  will 
associated  with  all  our  (houghU  of  scientific  progresa,  that  Aeelia|^«f 
nationality  almost  ceaac  to  influenct*  the  pleasure  wr  (irri  ia  CBBltB- 
plating  their  success.  M.  d'Arehiae  has  become,  at  it  wrir,  ika 
familiar  inmate  of  almost  every  geological  library,  and  M.  dr  Vmmal, 
by  \m  intimate  gtHtlogical  asooriation  with  yourarlf,  is  rr^wdnl  by  na 
witlj  almost  thr  *anii'  ftrling  lu  if  lie  wrn*  uuitiNl  to  u»  Inr  tlir  tin  «f 
country  aw  wi'U  as  by  thosr  uf  acipnci'.  1  cannot  but  rrpm)  U,  jfa; 
OA  a  ft'licitftn:!  cirriim stance  tltat  thr  duty  of  tnjunuttia|;  to  VOT 
fVirnd  thifl  trstimoiiy  of  our  hi^h  c^trem  slionld  so  ap^iityiiatiiy 
have  devolved  upon  yourself.  1  may  n*qnest  yon,  not  onlr  m  tar 
name  of  the  (\iiinril,  but  also  in  that  of  the  whole  Society,  to  aaavi 
botli  yi.  d'Arehioc  and  M.  de  Vrnu'uil  tluit  we  ri!|aioe,  out  itm  !!■• 
their  uwn  countrymen,  m  tlie  well-ntrnted  rrtmtatioa  wkic^  llwj 
have  gained  by  these  M-ientihc  btbonm.     Vt'r  tnist  that 
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re^j^d  the  awards  of  these  medals  ns  the  expression  of  this  feeling, 
and  of  the  high  sense  we  entertain  of  the  services  which  they  have 
rendered  to  geological  sdence. 

Sir  Roderick  Murchison  replied  in  these  words: — 

Sir, — Being  charged  by  my  friends  M.  d'Archino  and  M.  dc 
Vemeuil  to  receive  for  them  the  WoUaston  .Medals  which  the 
Council  of  the  Geological  Society  has  awarded  to  them,  I  have  to 
return  to  you  their  wannest  thanks,  and  to  express  the  gratitude 
they  feel  for  having  been  honouretl  by  a  distinction  which  is  justly 
so  much  prized  by  ^olcigists  of  all  nations. 

Tlicy  also  beg  me  to  state,  that  each  of  them  U  deeply  touched 
by  the  delicacy  of  tliat  sentiment  by  which  the  Coiuicil  has  not 
shown  any  preference  of  one  over  the  other  labourer.  For  what- 
ever, Sir,  may  be  the  amount  to  which  jealousies  extend  in  other 
denartnu-nt*  of  ttcience,  it  rejoices  me  to  recognize  the  abfience  of 
this  feeling  among  geologists ;  and  allow  me  to  say.  that  if  ever  there 
were  two  persons  of  our  craft  completely  exempt  trom  such  a  passiou, 
they  are  the  men  whom  you  have  just  honoured; — their  oidy 
rivalry  having  bL-en  shown  in  efforts,  whether  made  conjointly  or 
independently,  by  which  they  have  advanced  our  common  science. 

The  extent  to  which  they  have  done  so  has  been  so  clearly  stated 
by  yourself,  that  I  have  only  to  thank  you  for  having  pcrfec^tly 
delineated  the  nature  of  merits  with  wliich  most  of  oiu*  associates 
are  well  ac((nauit('d. 

And  here  let  me  explain  why  our  Medallists  are  not  present ;  now 
that  the  Chaimel  is,  as  it  is  said,  "  bridged  by  steam."  Easy  as  the 
transit  may  seem  to  Kngli^hmen,  M.  d'Archiac  assures  me,  that  the 
"  maladie  dc  mer  '*  which  he  suffered  on  the  only  occasion  on 
which  he  encountered  it,  to  iusjiect  utir  cliffs  and  natural  sections, 
was  very  great ;  bnt  great  as  it  might  have  been,  he  would  have 
braved  it,  even  at  tins  inclement  season,  had  he  not  been  deeply 
engaged  in  the  last  pages  of  a  work  on  the  Nummulites  of  India,  in 
which  a  general  view  will  be  taken  of  the  eocene  rocks  of  the  East, 
and  specially  of  the  genera  and  species  of  those  Foraminifera,  all 
over  the  world, — a  work  which  I  trust  every  EngUah  geologist  and 
paleontologist  will  procure ;  for  in  it,  M.  d*Archiac  is,  I  know, 
describing  and  beautifully  illustrating  the  fossils  so  largely  collected 
by  our  countryman  and  contemporary,  Major  Vicary,  in  Beloochistan, 
the  Punjaub,  and  the  tianks  of  the  Himalaya. 

As  to  my  valued  friend  and  fellow-traveller,  M.  de  Vemeuil,  he 
would  certainly  have  been  present  hati  not  an  event  occurred  in  the 
last  ten  days  which  has  entirely  checked  his  purpose.  Though  often 
before  now  urged  by  his  friends  to  solicit  the  place  of  Member  in 
the  Institute  of  France,  M.  de  Vemeuil  ban  hitherto  reftised. 
Recently,  however,  the  place  of  a  free  member  having  fallen  vacantj 
he  was  persimded  to  allow  himself  to  be  put  in  notniiiatiou. 

Even  on  this  occasion  his  modesty  would  have  induced  him  to 
retire  from  a  conflict  singularly  painful  to  him.  from  the  circumstance 
Uut  accordiog  to  the  habits  of  his  country  be  must  personally 
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oanrass  the  etirtons  had  not  his  proposer*,  M.  Elie  de 
ftod  M.  Dtifrenoy,  urged  him  to  pcnerere*  ctpti  thoof^h 
opponeiitii  U  numbered  the  dutiogviAhed  fdentific  ArtiOtry  oikv* 
Manihal  Vaillant. 

In  returning  you  thanks  on  the  part  of  M.  (rArrhUr  aod  M.  dc 
Vemeuil,  allow  me  to  add,  that  no  honour  offered  to  mimelf  coidd 
hare  more  truly  gratified  me.  thau  the  adjudication  of  the  WoUwrtos 
Medal  to  geolog:i£tfl  whoiM:  ntiAinmeiits  I  so  highly  c«teem,  mmI  §m 
whom  I  have  so  oncere  a  ]>cr8<}ual  regard. 

On  deliverinp  to  the  Secretary  the  Pn)cee<!8  of  the  WoIUstOD  Foad, 
the  President  addressed  him  as  follows : — 

Mr.  Hamilton. — I  hare  to  reijuent  that  you  will  trmusouc  to 
M.  de  Koninck  the  proceeds  of  the  WoUastoii  Fund  for  the  piuuit 
year,  which  liave  boeu  awarded  to  that  distinguished  (lahrontologitf 
"in  consideration  of  his  many  valuable  works  on  PalnNNitology»  aad 
in  order  to  nssist  him  in  the  publitittiou  of  his  work  on  EacrinlM 
now  in  progress."  Geologists  are  deeply  indebted  to  M.  de  Kooia^ 
for  the  numerous  and  able  paliponlolo^icnl  works  wttich  be  has  fiolh 
li^hrd  during  the  last  twenty  years*  and  it  is  with  mare  thui  anlui«T 
satiftfnctioii  tliat  the  0>uneil  have  made  this  award.  Wt  coM  wmb 
that  the  Rimi  we  are  able  to  present  to  him  were  luch  u  to  aftird 
him  more  cffectuni  aid  in  the  prnciecution  of  the  work  in  which  be  k 
undemtood  to  be  engiigrd,  btit  we  trufit  thsl  it  will  not  b«  tbt  !■• 
regarded  by  him  as  nii  indicatinu  of  the  high  apprrriation  in 
we  hold  his  palieontological  labours. 

Mr.  Unmilton  atatetl  that  he  should  have  pCAl  Ml 
fbrwanluig  to  M.  de  Koninck  the  award  of  th«  Cooacfl^  Hid 
leave  in  the  name  of  M.  de  Konmck  to  return  thanks  to  t2|# 
for  the  honour  thus  shown  to  him. — an  honour  which,  imapadfivihriif 
the  amount  of  the  awitrd.  hr  was  certain  would  bo  highly  tthata^tjf 
M.  de  Kuuinck  an  a  pnjuf  of  Uic  hiyh  ealimatioa  io  which  hh  g^^ 
logical  Ubours  were  held  by  tliis  Soaety. 

ANMAXHSARY  ADDRESS  OF  xnE  PEESIDCNT 

Gkntlrmkn. — On  the  list  of  those  Fellowa  of  o 
dcftlh  during  the  paat  year  we  liaTc  to  Ument. 

distingni  shell  luune  of 

OioKON  Ai^KRNON  MaN'TKLi^  LL.D.,  Member  of 
8ocietie«  at   home  and  abroad,— who  wms  a  taemaiMm 
of  a  man  of  genius,  coDStaotly  aiul  diligently  occvpied  witk  tlw  pn^ 
tioo  of  a  Ulmnotts  profesaion,  aeTerthelcw  mching  grrai 
a  man  of  acirMO,  iad  finding  lime,  evm  in  the  mtdit  of] 
tie«,  to  purvua  his  fiirourite  studies  wiih  distingaiahtil 
•ivcnl  years  he  piMtiaod  m  m  modioli  man  at  Lrwca  k  Bomb,  b  m 
iirtiiit  which  hr  hns  rriMUrtd  chwirol  by  hia  npatidiio  »!•  fits  |M> 
hgiod  alnictara.    Thtn  he  collected  a  raat  number  of 
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foflflilfl,  and  formed  a  private  museum,  such  as  ha^  rarely  if  ever  been 
eqtuiled.  In  the  year  1835  he  removed  to  Urighton,  and  four 
years  afterwards  from  thence  to  Clapham,  near  London.  At  the 
lime  of  his  death  he  resided  in  Chester  Square.  When  at  Lewes, 
he  published  his  principal  separate  works,  **  The  llluatratioas  of 
the  Geology  of  Sussei,  anil  "The  Fossils  of  the  South  Downs." 
The  latter  work,  which  was  first  in  point  of  date  (1822),  appeared 
simultaneovuly  with  that  of  Cuvier  and  Brongniart  upon  the  (teology 
of  the  Environs  of  Paris,  and  many  of  the  organic  remains  of  the 
Chalk  were  described  in  both  works  simultaneously  and  indepen- 
dently. Whilst  at  Lewes  he  called  attention  to  the  interest  and 
beauty  of  the  remains  of  fi-^hos  found  in  the  Chalk,  and  it  was  there 
that  he  commenced  the  series  of  observations  whicli  placed  him  in  u 
prominent  position  amoni;  liritish  genlogisu;. 

The  attention  of  Dr.  Afantell  was  enrly  (lir(H!ted  to  the  phienomenn 
exhibited  by  the  strata  of  the  Wealden  formation.  His  most  im- 
portant discoveries  sprang  out  of  the  researches  which  lie  never 
ceased  to  pursue  amongst  this  his  favourite  group  of  rocks.  At  the 
time  of  bis  death  he  was  occupied  with  the  preparation  of  a  work 
uitended  to  embrace  a  general  retnuue  of  all  that  had  been  done 
abont  and  among  them  at  home  and  abroad.  His  location  at  an 
early  period  of  his  professional  career  was  exceedingly  fuvourable 
for  these  inquiries.  lie  was  assuredly  thu  original  demonstrator 
of  (lie  fresh-water  origin  of  the  mass  of  Wealden  beds, — a  great  stop 
in  British  geology.  His  observation  of  the  coudition.s  under  which 
existing  fresh-water  shells  and  other  bodies  of  flnviatile  origin  were 
imbedded  in  the  alluvium  of  the  valley  of  the  Ouse,  and  even  alter- 
nated with  marine  exurife.  suggested  the  probability  of  the  occurrence 
of  similar,  hut  infinitely  more  ancient,  phfenomena  in  the  clays  and 
sands  of  the  Weald,  and  careful  research  fully  confirmed  his 
conjectures.  With  the  Wfaldcn,  too,  arc  connected  his  chief  and 
very  memorable  palseontological  tUscoVLTiea.  Out  of  that  formation 
he  procured  the  most  interesting  of  tlie  relics  of  prodigious  extinct 
reptiles,  which  owe  to  him  their  Boientitic  appellations,  and  who.«e 
remains  will  long  constitute  some  of  the  chief  attractions  of  the 
great  collection  originally  amassed  by  hinii  and  now  displayed 
in  the  galleries  of  the  British  Miwcum.  Whether  we  regard 
hia  discovery  and  demonstration  of  the  lyuanodon  and  its  cotosaal 
diiea  in  a  geological  point  of  view,  as  cluracterizing  distinctly 
an  epoch  in  time,  or,  with  respect  to  their  xoological  value,  as 
filling  up  great  gaps  in  the  series  of  Vertcbrata  and  elucidating 
the  organisation  of  a  lost  order  of  rept'des,  at  once  highest  iu  its 
oUu  and  most  wonderful,  we  must,  as  geologists  and  naturalists, 
feel  that  a  large  debt  of  gratitude  is  \\\w  to  the  indefatigable  and 
enthusiastic  man,  out  of  whose  labours  this  knowledge  arose.  In  the 
group  of  Dinosauriau  reptiles  were  some  of  the  largest  of  terres- 
trial animals.  In  their  organJiation.  whilst  truly  re|»tiUan,  they 
approached  the  mammalian  type.  Tlieir  characters  were  ao  peculiar, 
that  of  the  value  and  distinctness  of  their  order  there  can  be  no 
quntion.    Their  osteology  has  been  elaborated  with  skill  aud  care, 
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«i)d  hu  wnrthily  occupied  the  att«*ntiot)  of  the  moft 
anatomists.  They  give  a  fenturt*  to  the  lier|H-tok]||gr  of  the 
portion  of  the  Secoudary  cfMx^h.  Now.  of  the  &▼»  narked  ^uma 
constituliiigthisfp-oui).  n&atpreseutkuuwii.  we  owe  the  ducovcfy  aail 
demonstrAtion  of  fuur.  \iz.  Itptanodan,  //v/<ru«aKnt«,  P^orimmrmt^ 
and  Re^nosavnts,  to  Hr.  MaDiell.  W'orthUy  then  was  the  Wol- 
laston  Medal  and  Fund  adjudged  to  otu  Umcuted  colJugM  to 
1H.'{5,  "for  his  loug-oonlinucd  Inboum  in  the  coniparatiTt  aaMamy 
of  fouiU  ;  especially  for  the  disco\er\'  uf  two  (^nera  of  foAsil  rqtcflcs^ 
IjptanodoR  and  lltfUeotaurut.'*  That  he  <lid  Dot  reel  firm  kii 
labours,  after  having  received  this  honourable  rrward,  the  dtaecnmy 
of  two  additional  ^'uera  mentioned  al>OTe  can  testify.  Sordid  m 
cease  from  continuallv  seeking  to  inrfert  hi»  knowledge  nf  the  vu^ 
derfnl  aniuiaLt  hnm^lu  lo  tight  aurinfr  his  earlirr  career.  Tba^ 
whilitt  the  announceuif  ut  of  the  Iffttanodon  dates  as  far  back  aa  ttf2&. 
his  aceuuni  of  the  jaw  of  this  reptile  was  giTcn  to  tlur  world 
Years  at\erwards.     His  Paper  on  Ptlorcaauru*  in  the  Phil 


Transactions  was  pubhshed  in  iKirU.  Frtim  the  Ronl  8ocM(y  he 
received  the  Royal  Medal  in  18-19.  as  a  jujit  acknowMgramit  cillm 
palieoutological  researches. 

Dr.  Mantell  was  equally  interested  in  all  other  branches  of  f*^*^ 
U)Iog>' .  One  of  his  earliest  papers  was  tliat  enncrmiDi;  the  bodi« 
called  by  him  and  now  well  known  as  Vc^trirufitrm^  found  in  the 
Clialk,  and  referred  by  him  to  Alryonia.  On  Ffnwtl  MoUaaca  aad 
Radiau  he  wrote  many  valuable  papem,  ewjiecially  tiioee  that 
cern  the  ifelemnires  and  their  allien.  He  was  the  first  to 
atlentiiin  tii  the  pn-m-natiuii  of  traor!<  of  the  animals  of 
in  chalk-flints,  and  he  devoted  mnrh  time  tu  the  inrertlgnllai  cf 
IheM  microecopic  bodies.  He  was  an  rxpert  microeoottiC  Mid 
pewMwd  fine  matnuueota  (one  especially  prrsentod  to  aim  aa  • 
testimooial  of  esteem  when  he  reaidi^l  at  Cbpham)  and  an  csteum 
collection  of  preparatious.  lie  was  alsu  much  mlrrrstcd  in  fiad 
botaaTi  and  pttbhshed  several  papen  on  the  remains  of  plants  m  tiM 
Wealoen  and  Cretaceoue  formations. 

AfiMMw  his  aioet  recent  labours  wax  the  aerount  of  the  mnaihaUt 
fifptile  ntnn  the  Old  Re«l  Sandstone,  luuiietl  by  him  TWiimsian 
/'/ymrtt«f,  an  animal  of  ainguUr  interest,  etinee  it  must  l>e  regarded  ae 
the  most  ancient  unquestionable  rvUc  of  itit  class  hitherto  diacovtfed. 
At  the  time  he  died  he  was  orcui>ied  with  a  deMTiptiou  of  a  rrtr 
aioffular  Mt  from  the  chalk,  to  which  he  inteitded  tu  give  the  ■■■• 
of  RhynehonichtkyM. 

His  Ubonrs  were  not  confined  to  the  faa&ils  of  his  own  eonutty. 
lie  dirl  uiucli  towards  makiUfc  known  nniarkable  fotails  fram  Notth 
America  and  from  New  Zealand. — countries  in  which  hia  aons  an 
Worthily  walking;  in  the  footsteps  of  their  di*tiii|(uiHhed  father. 

Dr.  Mauti'ir*  mlluener  in  toence  did  not.  boweicr.  whnDy,  m 
perhaps  chiefly^  depend  u|ion  his  original  researrhes.  Aa  a  |»|nlv 
eapuutider  ot  f^xilugieal  faeti,  he  was  UDcquallcd^  At  a  Icctorrr.  he 
hsit  no  rival ; — Hueut,  clear,  eloquent,  and  rkpnlljr  dhcanivc.  he 
riveted  the  attention  of  his   audienor,  and    innmUj  kft  di^ 
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imbnctl  with  a  love  for  the  science  he  had  taught  them.  lli» 
popular  writings,  of  which  *  The  "NVouders  of  Geology  *  and  the 
*  Meduls  of  Creation '  are  among  the  more  useful,  had  a  wide 
circulation,  and  are  held  in  high  esteem  by  general  readers.  The 
works  just  mentioned  have  a  cousiderable  reputation  on  the  con- 
tinent as  well  as  in  Kngland,  and  have  been  imnslatod  into  Ger- 
man. One  of  thern,  the  •  Medals  of  Creation/  is  alinost  the  only 
book  iu  the  English  kuguage,  in  wliich  a  general  survey  of  the 
extent  of  the  fossil  world,  and  an  interesting  oiitlinc  of  British 
pftlBeontolog)',  can  be  met  with.  No  fewer  than  MXty-sevcu  works 
and  memoirs,  of  various  degrees  of  length  and  iinj)ortance,  arc 
enumernted  in  the  *  Bibliographia  Zoologise  et  Geologise'  ns  havuig 
proceeded  from  his  pen.  These  are  all  upon  different  subjects  of 
geological  or  natural  history  interest ;  but  besides  these,  he  wrote 
not  a  few  antitpuirian  paperjt,  and  Home  professional  disquisitions 
of  value. 

For  many  years  Dr.  Mantell  endured  severe  illness  and  excruciating 
bodily  pain,  o\ring  to  a  s[iinal  liisease,  the  result  of  an  accident.  But 
no  torture  cotdd  destroy  his  love  fur  science,  and  his  energetic  pursuit 
of  geological  research.  Almost  to  the  hour  of  his  death  be  waa 
actively  occupied  with  scientific  investigations.  When  once  absorbed 
in  an  important  inquiry',  he  spared  neither  expense  nor  pauirt  in  liis 
pursuit  after  ti»e  truth,  and,  by  his  enthusiastic  and  glowing  descrip- 
tions of  his  progress,  excited  all  with  whom  he  came  in  contact  to 
assist  in  the  work. 

Dr.  Mantell  died  in  his  sixty-fourth  year. 

We  have  also  to  regret  the  death  of  our  excellent  Treasurer, 
Mr,  Prevost,  who  died  at  Geneva  on  the  Ith  of  last  November.  He 
was  bom  at  that  place  the  27th  of  June,  1796,  and  was  originally 
intended  by  Ids  father,  l^rofessor  I'revost,  for  hterary  or  scientific 
occupations ;  but  political  events  appear  to  have  led  to  his  coming 
over  to  this  country  in  181-1,  to  devote  himself  to  commercial  pursuits. 
In  liSIS  he  was  appointed  Vice-Consul  of  the  Swiss  Confederation  in 
London,  and,  in  IS.SO,  succeeded  his  brother,  Mr.  Alex.  Prevost,  in 
the  office  of  Consul  General.  In  commercial  liie,  his  simplicity, 
integrity,  and  delicate  feeling  of  honour,  placed  him  in  the  highest 
estimation.  In  the  ])romotion  and  early  establishment  of  railways, 
he  took  an  active  and  iiiHueutial  part,  and  was  for  many  years  a 
Director  of  the  North-M'estern  Railway.  He  was  one  of  the  Council 
of  University  College,  nii  Ilonoriirv  \Iemher  of  the  Society  of  Arts 
at  Geneva,  and  many  years  a  Fellow  of  this  Society,  of  which  he  was 
made  Treasurer  in  ISA'A. 

Though  diverted  at  an  early  period  of  his  life  from  any  s^'stematic 
cultivation  of  literature  and  science,  lie  always  preserved,  in  (he  midst 
of  more  active  pursuits,  his  natural  taste  for  tbcm.  In  ]irivate  life, 
his  unaffected  simplicity  of  character  and  amiable  maimers  rendered 
him  very  much  beloved.  We  know  how  much  he  was  valued  by  his 
intimate  friends  in  this  country  ;  and  a  short  obituary  notice  of  iiim 
in  the  Journal  tfe  Gcnevct  written  by  Professor  de  la  Rive  iu  a  tone 
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of  the  most  affcctionnto  rt'^ard,  shaw*  the  Mtccm  in  whsrb  he  «m 
hold  by  Ilia  own  countn-mcn.  Thrwc*  olno,  whose  artjtiAintAnor  with 
hini  wiu  IcM  iutimatr,  will  IW*1  ihr  Itiss  we  linvf  Riutainn]  in  i7ar  foekl 
intereoursr,  whllr  thr  Socirty  has  lost  tin  olfic«-r  rrer  ponetiiAl  4ml 
exact  in  the  pertbrmiincr  of  hi«  drily. 

Majur-Gekeral  Tbouas  F.  Colby,  Raral  Eiigiiiecn»  LL.Dm 
F.R.S.L.  and  E.,  F.R.A.S..  M.K.I.A..  died  October  2ml  IH^i.  al 

Liverpool,  iit  the  sixty-ninth  year  of  his  n^.  Geueral  Colby  wia  thr 
aon  of  Major  Timinaft  Colby  of  the  KoyaI  Marinra,  and  gnuutoa  ti 
Mr.  Colby  of  Uhosy-Ciiwin  iu  Sduih  W«)cs,  a  grntlnnso  of  i 
able  propcrtv.  Ilii*  inntrrnal  unelr  wh»  (trnrrHl  llwldcD* 
(iniCfAl  of  thr  Ordnance.  Mr  nvfivrd  his  early  rduoOioQ  At  Norik* 
fleet  School  midor  Dr.  (Vockitl.  and  wa<i  thence  truislrfrNi  to  iht 
Koyiil  MihCtiry  Aeadeniy,  NVoolwich.  At  the  early  a^  of  MnoitHB 
years  and  three  nuinths,  he  received  hiti  tir«1  cotnnuMloa  W  •  lifS- 
tcnant  of  Hoyal  Bnjpn<'<'ns  and  only  one  tnontb  sftuwili^  io 
Jnnimry  1802,  was  appointed  to  the  Trif^onomrtricml  Surrrr,  oa  the 
applicfllion  of  (Captain  Mudgr  of  the  lloval  Artillrnr.  chen  Supmn- 
lendent  of  that  work.  Though  so  youufc,  he  at  oucr  look  part  ia  all 
the  nio*t  im}Kirtant  operations  of  the  Survey  ;  and  wben«  in  lH09l 
Colonel  Mudge  became  Licutenant-lfovernor  of  the  R.M.  .KtmAnof, 
and  was  no  toii{^rable  to  pive  his  undivided  attentjoui  to  the 


of  the  work,  i'aptaiu  Colby  performed  all  the  datin  of  hia 
OtliiMT,  both  ill  the   Mait  Office  and  in  the  ObvmvtOfT,  with  M 
rnerg)'   and   ability   wliich    called   forth   from    CoIocmI    MnHgr   llw 
wnnncst  rxprcs-^ionH  of  ^rulilude  and  coiifidenre.      In  1 -^  tie 

death  of  General  Modf^e,  Captain  C4>lby  sucreeded  hiui  ii- 

tendfnt  of  the  Survev  by  the  appointment  of  the  Duke  of  W 
who,  nn  thia  iMvasion,  look  tlie   nise  precantimi  of  ohtmlaiag 
upinioii»  of  the  most  eminent  Acietititic  men.  ti 
of  the  Kuyal  Society,  on  ttie  Htuess  of  Captain  i  •  >  imptmU 

ant  an  oraee.  In  IS'Jl  the  nu)»eriniciidence  of  the  Iriih  SmfT  w 
aUo  entrusted  to  him.  and  itwA«  then  that  Major  Colhv  hitnM  aad 
had  coiistrurted  the  Compensation  Bwt  tat  Baca»iinji|r  tike  taibal 
baae  of  that  8urvey  oa  the  shoro  of  Loni^  Fotle  iu  the  North  «^ 
Ifelaad.  SimiUr  ban  oonatrueted  alao  by  Troittktoa,  ani  on  tsaiCJ^ 
the  Mine  model,  were  aftcrwarda  uied  by  C<olonel  Keeroa  in  tha  Bmi 
ludiea  to  rerify  aoBM  of  the  old.  and  to  measure  new  baaei^  vMlil 
tha  Irish  ban  were  carried  out  to  tha  Capv»  and  there  mrI  hf 
Maelear  for  measuring  a  base  aa  the  ODnuMoeaaKDl  of  a  new  air  oif 
the  mcridiao  in  8.  ADnca.  m>  that  Captain  C'oUtr'a 
hare  already  been  employed  and  found  rffrctivr  in  threo 
neal  opatadotta.  TlicarriuigetMntcof  the  IriiihSunrrirwfvvvMTdtf- 
fcnDt  Ifoai  tboae  of  the  Engltvh  work,  a»  the  obji-rt  to  be 
alao  widaly  different,  namelr  to  prr^iarv  mapa  of  a  acalt 
largo  to  haoooie  the  baaia  of  a  Goremronit  Taluatioa  vi  laad  te  bail 
Oeorral  Colbr  Ibr  thia  porpoae  adoMed  tha  aoale  of 


6  nchea  Io  a  milcf  ami,  following  the  eiampla  of  fiir  WiUiaa  fttty 
m  tha  edobraled  Do«a  Banrcy,  propoaed  the  eatployDMot  of  tniaai 
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■oldierfl,  a  proposition  wliieh  led  to  the  furmation  aud  iiistniction  of 
three  oompAnies  of  Royal  Sappers  and  Miners  expressly  for  that  duty. 
The  inBtnictioiis  for  tfcis  work  drawn  up  hy  General  Colby  exhibit  a 
remarkable  combination  of  erdargcd  principles  and  minute  details ; 
and  the  result  nf  their  applieation,  after  the  tirst  difficultiea  conse- 
quent on  the  eniploymout  of  so  many  newly-formed  Hun'cyors  had 
been  overcome,  was  the  most  perfect  success.  In  1846,  when  the 
Irish  Survey  may  be  said  to  have  been  completed  in  all  its  practical 
objects.  General  Colby,  on  his  promotion  to  the  rank  of  Major- 
General,  was  succeeded  by  Lieutenant-Colonel  Hall  of  the  Royal 
Engineers  in  the  charge  of  a  work  with  which  General  Colby  had 
l>ren  connected  for  more  than  forty  years.  As  regards  the  Geological 
Society,  General  Colby  has  many  claims  upon  its  attention.  He  was 
one  o{  its  earliest  members ;  he  advocated  warmly  the  project,  first 
suggested  by  Playfair,  of  combining  n  miuernlogical  survey  with  the 
topograpbiral  one,  which  led  to  the  anpniiitment  of  Dr.  M'Culloch 
10  connection  ivith  the  triangulation  ot  Scotland,  and  therefore  to  his 
Ideological,  or,  more  properly,  mineralogical,  examination  of  that 
country.  He  gave  liis  opinion,  when  consulted  by  the  Master 
General  of  the  Ordnance,  decidedly  in  favour  of  the  publication,  by 
the  Ordnance,  of  Sir  Henrj*  de  In  Heche's  geological  inquiries  in 
Devon  and  Cornwall, — a  work  from  which  has  sprung  the  i)resent 
ereat  National  Geological  Survey ;  and  he  even  anticipated  that  work 
by  commencing  in  Ireland  a  Geological  Survey,  com|)n^ing  hkewisc 
researches  into  the  antiquities,  statistics,  and  natural  history  of  that 
conntn' ;  his  original  report  m  1 821,  on  the  proper  objects  of  a  Survey, 
having  laid  down  the  philosophical  principle  that  a  great  tojHigniphi- 
cal  snrvey  was  the  natural  and  proper  basis  for  all  those  collateral 
inquirirs  into  the  mineral  and  other  resources  of  a  countn,'  on  wliich 
its  prosperity  must  so  materially  depend.  .Vs  a  man.  General  Colby 
was  remarkable  for  great  simplicity  of  charactpr,  and  for  a  generous 
disposition  which  led  liim  too  often  to  neglect  the  means  of  ensuring 
his  own  fame,  whilst  he  was  always  prompt  in  setting  forth  the  merits 
of  those  who  served  with,  and  acted  under  him.  He  was  cordially 
hospitable  to  his  nffieers,  most  affectionate  to  his  family,  and  to  his 
poorer  fellow-creatures  unostentatiously  charitable. 

Br.  Thomas  Thomson  was  bom  on  the  12th  of  April,  \77'>^»  at 
Cricf.  He  received  a  gooil  cla.tsieal  education  at  the  Borough  School 
at  Stirling,  and  nfleruards  obtained  a  Scholarship  at  St.  Andrews  in 
1787,  which  entitled  him  to  hoard  and  lodging  in  that  University 
for  three  years,     in  l"9r»  he  went  to  Edinburgh  for  the  purpose  of 

J>rosecuttng  his  medical  studies,  and  there  attended  the  chemical 
ectures  ot  Dr.  Black,  and  Iniii  the  foundations  of  his  future  emi- 
nence as  a  chemist.  He  graduated  in  1/99.  After  having  lectured 
OD  chemistry  for  some  years  in  Edinburgh,  he  was  appointed  Lec- 
turer in  (Chemistry  in  the  University  of  Glasgow,  and  in  the  follow- 
ing year  the  Lectureship  was  e<nivertrd  into  a  Repus  Professorship, 
which  he  held  during  the  remainder  of  his  life.  He  died  on  the  2Dd 
of  July  last,  in  the  80th  year  of  hia  age. 
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I  am  not  nwnrf  (hat  Ur.  TliornMuii  wrote  anything  betring  difvctly 
on  ^^logY.  His  colltH'tiou  of  iiiineralH.  uovr  iu  (XMaeflciofi  of  hM 
nephew  Dr.  R.  D.  Thomsoti,  i<i.  I  umicrstaiul,  one  of  the  tnoit 
nlete  I'viT  mmlo  ;  hut  hU  uriginnl  rcvcttrches  were  entirely 
His  rontrihiition^  to  that  hraitrli  of  KiflDOe  wen*  numarao^  wad 
jiiatty  uhtainnl  for  iiiiii  tliat  high  reputation  which  hi*  li%ed  so  many 
vi'Hrs  tu  enjoy.  I  iniiy  also  add  thai  he  waa  the  first  rourert  to 
t)aUou's  Atontir  Theory,  aud  (nie  of  its  most  /ealouK  procnoCCTft. 
A»  a  juurrialist.  also,  srieiire  U  indehted  to  him  for  ibr  ertft- 
blishmont  of  the  AiuuiU  of  Phih«ophy,  which  still  coDiiuoa.  undv 
the  name  of  the  *  Philo^optiicnl  .Mngazim*/  and  under  tbe  ftbU 
direetioii  of  Mr.  Riehard  Taylor,  to  be  one  of  our  leading  KMoCife 
journab. 

The  number  of  gtHilogtcal  subjects,  (rentiemeiu  whieh  preaeut 
tiiemaelvey  for  dinrusMuii  ia  Ix^come  »o  great,  that  an  appropriate 
wlectiou  fur  an  uc'casiuu  tikf  the  present  is  not  without  ita  diffirvlty. 
The  priucipal  sultjoct  on  whiih  [  shall  addresa  you  ia  one  whicb 
has  heeu  sugjccsted  to  me.  inde[K>Qdeutlv.  by  sereral  of  the  moat  di- 
HtiujL^uifthed  members  of  our  Society.  Vou  are  all  aware  that  AL 
I^lic  do  Beaumont  put  forth  many  yeara  a^co  his  theory  of  the  iiaral- 
lelism  of  mountain  chains  of  contemporaneous  elcTatioo.  ISm  arv 
ginal  views  have  been  eN|>an(led  from  time  to  time,  ami  have  rrccifcJ 
their  most  complete  development  in  a  work  rery  rec^ntU  pubUahrd 
by  him»  imder  the  title  of  Sotire  tur  h*  S^si^me$  dt  Jaon/iyiMa  *. 
It  contains  a  targe  amount  of  mathematical  inTCMligatioii*  whicb 
maden  a  areat  |»ortiun  of  it  iuaicesAible  to  readtn  who  do  aat 
pOMMi  A  Uwrou^h  acuuaintant'e  with  piHmietrr;  and  Uu 
nrrangicinent  of  the  work,  though  well  ealeulatea  to  pyt  a 
dcNeloument  of  the  author's  ^iews,  ia  such  aa  to  make  it 
ditfieult  to  appreciate  ihe  exaci  value  of  hia  ffridflnia  in  wppiwt.  of 
them  without  a  careful  cxaniiiuition  of  numerom  detifla.  Tut  wliole 
U  worked  out  with  f^rt^at  in^'nuity,  a  perfttrt  acquaintaoce  with  the 
mathematics  of  the  ^nhject,  and  with  that  untlinching  pcnrrcraiMC 
and  honesty,  if  I  may  so  apeak,  which  have  l«ft  doob  of  tlta  ialiv 
caeies  of  his  problem  without  a  thorough  investigatioB.  The  th«OfT 
which  he  mamtains  exercises,  aa  you  are  aware,  a  wide  intl— inr  orrcr 
thi'  rising  geologists  of  Krancr,  and  has  also  been  accrpCcd  to  a  con- 
siderable extent  by  other  continental  geologiata;  and  wliatercr  HBf 
he  thr  degree  in  which  it  may  liare  a  claim  to  our  cootidenera  smr 
gi*oIogist  ought  to  hr>  acqtuunti'd  with  it,  if  hr  wonUl  make  hiOHar 
fully  conTer«ant  with  the  ex)<ting  state  of  the  aaaice.  1  hasv 
ihouglit,  lhen*forr,  (hat  I  i*ouKl  not  on  thr  prOfOt  oOCaBOQ  nadv 
a  more  acreptablr  scrvtCf-  to  thr  Society  tluin  by  laying  bdfaic  jva 
u  complete  an  aiuUysi.i  of  M.  K.  dr  lleaumnnt's  wn'rk  as  I  am  ahb 
lo  make,  ami  such  as  ahall  not  only  make  you  arquainted  with  tlw 
couclusions  of  hia  thi-ury,  but  may  al»u  eiublr  you  to  J^ipnciale  fa 
younwlTcs  the  rvidcnce  on  which  U  rrsta. 

1  muat  tint  request  your  attention  to  a  few  prrUminafy 

Paris  tSAt. 
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In  considering  the  nature  nnd  relative  positions  of  lines  drawn  ou 
the  surface  of  a  sphere,  we  may  regard  theut  as  straight  or  curbed, 
as  parallel  or  iucliued  to  each  other  at  certain  augteti,  in  the  same 
sense  in  which  we  should  8pcek  of  such  lines  drawn  on  a  surface  nc- 
curately  plane,  provided  the  extent  of  the  surface  on  which  theje 
lines  are  situated  be  so  small  compared  with  the  surface  of  the  whole 
sphere,  that  wc  may  neglect  the  curcaturc  of  this  small  portion  of 
tne  spherical  surface  without  committing  an  error  large  enough  to 
be  of  importance  in  the  final  results  of  our  mvestigntiuns.  Thus,  in 
speaking  of  the  paraUelism  of  any  phienomena  of  elevation  in  a  par- 
ticular geological  district,  it  would  oidy  be  an  absurd  affectation  of 
accuracy  to  regard  such  hnes  as  drawn  on  the  spherical  surface  of 
the  earth  in  conlradisitiiution  to  their  being  drawn  on  a  pfane  surface, 
though  it  might  be  absolutely  necessary  to  make  the  distinction  with 
reference  to  the  refined  exactness  of  a  trigonometrical  survey.  In 
such  limited  regions  the  term  paralhlmn  may  receive  its  ordinary 
definition  without  sensibly  afiiccting  any  degree  of  accuracy  to  which 
geological  investigation  or  observation  can  aspire.  But,  on  the  con- 
trary, when  we  speak  of  lines  on  the  earth's  surface  distant  from 
each  other  by  many  degrees  of  latitude  and  longitude,  we  can  no 
longer,  even  in  nn  approximate  sense,  consider  them  as  straight  lines 
drawn  on  a  plane  surface,  and  consequently  the  term  paraffefwa, 
which,  in  its  strict  definition,  is  apphcabte  only  to  straiyht  lines,  can 
no  longer  Ik*  applied  except  under  some  modified  definition  of  the 
expression.  It  is  absolutely  necessary  to  understand  the  exact  sense 
in  which  M.  Klie  de  Heaumont  makes  use  of  this  term.  To  explain 
it,  I  shall  first  give  the  definitions  of  a  few  elementar)-  terms  of 
coDstant  occurrence  in  the  geometry  of  the  sphere,  la  doing  this  I 
may  appear  perhaps  to  be  assummg  an  ignorance  on  }>oints  with 
which  tiie  majority  of  my  hearers  are  well  acquainted ;  but  I  think 
it  better  not  to  incur  the  risk  of  using  terms  in  any  part  of  my  ex- 
position of  this  theory,  which  might  convey  erroneous,  or  at  least 
indefinite  conceptions  to  the  mind  of  any  geologist  who  may  wish  to 
make  himself  acquainted  with  it. 

Suppose  we  make  a  number  of  sections  of  a  sphere  hy  a  set  of 
planes  all  parallel  to  each  other,  and  one  of  which  passes  through 
the  centre  of  the  sphere.  The  section  of  the  surface  of  the  sphere 
made  by  this  latter  plane  will  be  a  circle  whicli  will  manifestly  di^-idc 
tlie  whole  surface  of  the  sphere  into  two  equal  portions.  Such  a 
circle  is  termed  a  great  circle  of  the  sphere.  The  sections  of  the 
surface  of  the  sphere  fonned  by  the  other  planes  of  the  set  above- 
mentioned  will  also  be  circles,  but  such  as  will  divide  the  whole  sur- 
face of  the  splu'ic  into  two  uneqvnl  portions.  .\ll  such  circles  arc 
called  nmali  circles.  Thus  wc  have  a  set  or  system  of  «««//  circlet, 
indefinite  in  number,  corresponcUng  to  each  yreal  circle,  and  all 
ha^nng  a  certain  kind  of  parallelism  to  each  other  depending  on  the 
fact  of  the  planes  by  which  they  are  formed  being  parallel  to  each 
other  in  the  strict  geometrical  acceptation  of  the  tenn.  It  is  on  this 
kind  of  paralleUsm  of  one  of  these  circles  to  another,  that  the  defi- 
nition of  the  term,  as  used  by  M.  Elie  de  Ileaumont,  is  founded. 
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As  the  centre  of  a  circle  b  equidistant  from  ererj  point  in  iU  cir- 
ciimference,  so  is  there  a  (xiiiit  on  ihe  fmriace  of  the  fphnv  kjid- 
dirtant  from  every  pouit  of  a  </reat  cirtU  of  the  fphere.  TTwrt  •!», 
ill  fact,  two  such  points  at  opjxffite  fxtremitii'«  of  that  dtametef  of 
the  sphere  wliirh  is  |>eri)eiid)rular  to  the  plane  of  thr  f^rrat  cirri*. 
Each  of  the»e  points  is  also  eqiu(ii«tant  trom  erery  poiDC  in  tb«  ci^ 
cumference  of  any  sfttatt  cfrr/e,  whose  plane  is  pamllrl  to  tbfll  of  tht 
great  cirrle.  ThcAC  tvo  HiametricAlly  u|>)»o({itr  ftninta  arv  nlM  thm 
poies  of  the  great  circle,  from  every  point  of  which  thry  an  ttfn^ 
distant.  They  niav  in  like  maiim'r  Im-  tcnneti  thr  pnJrM  nf  all  tht 
corrrs)K)ndinE:  tinmll  circles,  the  onlv  ditVerrnrr  hring  that  the  flODr 
small  circle  )»  not,  ms  in  the  case  of  a  great  rircle,  rtfuidisUat  6tMB 
each  of  its  poles.  The  e<|uatur  and  the  8inall  circlfa  parmOd  Ca  ll» 
as  reprt*si*iitod  on  a  common  terrcstnal  glohe.  offer  an  exaini 
Uar  to  ererv  one,  of  u  ttyttrm  of  <!irci(*!(  like  that  I  ba«r 
the  |iole»  or  thr  earth  hcin;^  in  thin  cilsc  Uu*  polrs  of  the  ayi 

\Ve  may  ohsin'i-  that  the  position  of  the  |>ote  of  «  ariat 
detcmiiiieit  that  uf  tlie  great  circle  iUelf,  as  Uw  pol0  w  thr  ovtli 
dcterciiiueii  the  ponitiuu  of  tlie  t<quntor.  Th«  pontioo  of  a  m/om  ot 
anoflll  circles  is  deti.*miinrd  hy  that  of  its  great  circU*.  or,  tlirtrftvr, 
by  that  of  \\a  pule.  Thi-  poaiiion  of  each  individual  ainall  oirle 
not  completely  determined  hy  that  of  its  [»ole,  since  ita  dtatanee 
the  iKtle  remains  undetennined. 

If  we  draw  a  great  circle  through  the  two  poles  of  our  sritcm. 
will  cut  not  only  the  great  circle,  hut  al90  every  ttn&U  circi*  of  tl 
system  at  right  angles.     A  nttmlier  of  such  circles  ara 
OD  COmBMUl  globes  for  thf  pnqnisc  of  nhuwing  1 1  '  xlrs  of 

ftiont  pboM.     CunTersrly  (mitl  this  should  br  (  :  led)  if 

draw  a  great  circle  fH*qH>ndicnliir  to  a  great  ur  irniall  nrclr  of 
nme  system,  it  must  necessarily  paait  through  the  pule  of  the 
Ilencf  we  have  an  obnoua  way  of  liuding  the  pole  of  a  sysloai 
any  one  of  its  circles  is  giveu  (  for  if  we  draw  two  gmt 
through  two  different  pointa  of  the  given  circle,  roeh  baar  | 
dicular  to  it.  then,  siuoe  eooh  must  pass  through  ibt  polo 
avattsn,  that  pole  must  neeeMtrily  l>c  the  (>oiul  iif  iiitenecCiQii 
those  grcot  circles.  Motcortr  th»  pole  l>eiug  kitowu.  the  grsoi 
of  the  Bvstero  is  Icdowu,  being  that  circle  erery  point  of  which  i» 
distant  from  the  pole  by  90-  measured  along  a  grrot  circle  drawn 
through  the  pole.  Hence,  if.  at  anr  given  point  of  a 
know  the  direction  of  a  small  drelc  befouging  to  a  porticu 
ao  as  to  be  able  to  draw  ■  graat  cireW  pffpondicuMr  to  h;  om 
•aochor  nrtn  poiau  «•  bww  tht  dincCioD  of  the  mtm  or  of 
other  mp31  ciiwo  btlonging  to  the  wmm  lytwiw  we  casi  ot  cm 
mine  thr  pMitinn  of  the  |»ole  mmI  giwt  eifdo  of  tho  wbolo 

for  wr  hnrr  only  to  dmw  two  graM  cMcO  raepootivfty 

tci  the  two  given  dirrrtiaos  of  the  small  orcwa,  and  thir 

nf  these  great  rinle*  detenninee  the  pole,  and  thence  tho  gnot 

of  the  »vi.teni.    A  dixtiuct  conoeptsdu  of  thi«  nmpW  method  io  { 

tial  tu  tlir  untUT^taiuling  of  the  throrv  which  I  am  abooi  to 

If  absoUste  accuracy  won  raqfobod.  tiic  poeitmi  of  tho  polo  nil 
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determined  by  mathematical  calculation  founded  on  the  above  or 
some  ennivalent  reftjsoning ;  but  where  less  accuracy  is  required,  the 
process  above  indicated  may  be  yraphiealhj  performed  on  a  rommon 
globe,  BO  as  to  determine  the  position  uf  the  pole  with  sufficient  ex- 
actness. 

It  will  further  be  necessary  for  us  to  consider  one  or  two  potnta 
concerning  the  relations  in  which  two  such  systems  as  I  have  described 
stand  to  each  other.  Since  the  planes  of  their  respective  great  circles 
both  pass  through  the  centre  of  the  sphere,  they  must  intersect  along 
a  diameter  of  the  sphere,  and  the  circles  themselves  must  intersect 
each  other  at  the  two  extremities  of  that  diameter.  Either  of  these 
points  of  intersection  is  one  of  the  elements  by  which  the  position 
of  one  of  these  great  circles  may  be  detennincd  with  respect  to  the 
other.  The  second  element  is  the  angle  at  which  they  intersect. 
If  these  two  elements — one  of  the  poiula  of  intersection,  and  the 
angle  of  intersection — br  knoiMi,  the  relative  positions  of  the  two 
great  circles,  or  of  the  two  corresponding  systems  of  small  circles,  are 
completely  detemiinetl.  These  relative  jwsitioas  may  also  be  ex- 
pressed by  that  of  the  poles  of  the  two  systems,  but  the  above  ia 
probably  more  easily  conceived. 

The  great  circle  representing  the  ecliptic  on  ordinary  terrestrial 
globes,  and  the  small  circles  parallel  to  it  (usually  represented  on 
celestial  globes),  afford  a  familiar  example  of  a  second  s^^stem  of 
amalt  circles.  The  points  representing  the  equinoxes  are  the  points 
of  intersection.  It  will  also  be  observed  that  the  eclijitic  touchte 
the  two  small  circles  which  represent  the  iropicg,  but  without  inter- 
secting them,  and  at  equal  distances  (DO*^)  from  the  equinoxes.  It  ia 
also  enaily  seen  that  the  riirections  of  the  great  and  the  small  circles 
at  their  common  iH)int  of  contnct  will  be  identical ;  in  other  words^ 
the  straight  line  which  is  a  tftnr/enf  to  the  one  at  that  point  will  also 
be  a  tangent  to  the  other.  This  fact  may  also  be  stated  in  another 
way  : — if  we  take  a  very  small  arc,  a  purtum  of  the  great  circle,  the 
middle  point  of  that  arc  being  the  point  of  contact,  and  a  similar 
equally  small  arc  of  the  small  circle,  these  two  small  arcs  will  be  very 
approximately  coincident,  and  may  be  considered  so  for  all  practical 
purposes  with  which  we  are  here  concerned. 

The  propositions  which  have  here  been  stated  with  reference  to  a 
particular  point  of  a  particular  small  circle,  ore  equally  tnie  for  every 
point  of  every  small  circle  ;  for  a  great  circle  can  be  ilrawn  so  as  to 
tmich  without  interBertintf  any  small  circle  belonging  to  any  system 
at  any  proposed  point,  and  this  point  of  contact  wiJl  necc!*sanly  be 
90^^  from  either  point  of  intersection  of  this  great  circle  with  that  of 
the  system  to  which  the  small  circle  thus  touched  belongs. 

We  may  now  distinctly  explain  th<r  modifie<l  sense  in  which  our 
author  uses  the  term  paraileliam  as  applied  to  mountain  chains  or 
other  lines  of  elevutiou  situated  on  any  part  of  the  earth's  surface. 
Ever)'  such  line  is  considered  as  n  ])ortinn  of  a  yftat  rirde^  but  U 
in  general  so  short  that  it  may  he  regarded  as  cuiucidiug  with  the 
tangent  to  its  midille  point,  ur  with  a  #010//  circle  having  the  same 
tangent  at  that  point,  in  the  same  maimer  aa  the  gre«t  circle  reprts 
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fwntiiif!:  tlic  ec:liptic  coincides  with  the  •tmall  circle  rcprcflenting 
of  the  tropics,  for  n  ven*  Rmoll  fipnre  on  either  side  of  the  pOIBtof 
contact.  The  hue  of  elcYnliou  ninv  therefore  he  coiuiderra  Ai  br> 
loof^ing  to  the  same  system  of  smalf  circles,  aa  that  midaU  drclc  with 
which  it  coincides.  An}*  other  lines  of  elevation  beloiigin|:  ui  Kka 
acnso  to  the  same  system  of  small  ctreles  aa  the  tirst-uieutioDcd  liiww 
are  said  to  he  paraiifl  to  It.  All  these  lines  wOl  be  parallel  to  thr 
same  great  circle — that  of  the  svstcm  of  tmall  circles  to  which  tbiy 
all  belong,  and  are  said  to  constitute  n  paratM  9y$trm  oTstich  EatB. 
This  great  circle  la  of  the  first  importance  in  our  author's  theofT. 
lie  has  calleil  it  /e  j/ranr/  cerch  de  comfMrouon,  I  shall  tcnn  it  to* 
ffffti/  circle  of  reffrenrc.  It  defines  the  rhamrtfristic  ikrwctiim  dt 
oarh  system  nf  mountain  chains  or  other  tine«  of  clenUMNU 

1  have  already  ^aid  that  each  tine  of  elc%'ation  i*  coiuUUml 
strictly  as  a  portion  of  a  great  rirctr^  and  onlv  anpro\iKnatrlj  m  a 
portion  of  a  small  circlr,  and  thst  too  wlicn  tne  linr  itself  i*  aoft* 
ciently  short.  Were  we  at  liberty  to  si»rnk  of  them  a»  mtWy  |toTtiocis 
of  small  circles,  we  might  more  sdmply  (teline  n  |>amUr '  ^s 

consisting  of  lines  every  one  of  which  was  pamllcl  tn  •■;  ii* 

same  great  circle,  in  the  same  ^cum'  as  tlrnt  in  wltirh  a  xmall  nrd*  is 
said  to  he  pnrallrl  to  the  great  circle  of  its  system.  Thin  drftnitiia. 
though  only  njiproxiniate,  does  really  ctinvi'V  the  (*s^H«*ntial  nutioa  wf 
a  parallel  system  of  lines  of  elevation,  so  far  as  it  forms  the  Imuu  uf 
the  artiiul  mresli^ations  of  M.  E.  de  Beaumont,  the  grcatt-r  part  of 
wlucli  lead  to  results  which,  though  Imving  all  tlie  accuracy  wUidi 
the  nature  of  the  subject  can  ]K>ssibly  requirr,  arc  still,  stncttj* 
speaking,  only  opprtiximste*. 

We  are  now  prejmml  to  enunciate  tlie  two  general  piupoaitkoa  if 
M.  K.  dr  Hi'aumont's  thi*ory.  Tkr  first  aasrrtt  gnrralbf  tkf 
partillrltMrn  of  lift fs  of  rlrration  of  contrmjioraMeoms  ttrigm  ;  mmd  M# 
second  asserts  thr  ermfencr  of  certain  tnjmmetncat  rttmUtma 
the  great  circles  vf  reference  of  those  different  parmiM 
The  term  contemporaneous  is  interprrtetU  I  l>ehevr,  by  our  author 
in  its  strict  und  litrral  sense,  as  iudiratiug  oiu*  irrvat  rffort  of  ihr 
elr\ating  forct'»,  ttnd  not  a  MiccCMiM  of  UUHOr  OKMrts  during  a  d«^ 
terminate  and  cimipnrativfly  sfaoit  gcologictl  period.  Thr  natuivo^ 
the  symmetrical  relations  above  8{K>ken  of  will  be  etplainetl  when  I 
oome  to  the  explanation  of  the  second  (tart  of  ihid  theory. 

Let  us  now  procttrd  to  the  application  of  the  preerdiDg 
atioDS.  Suppose  we  ha\e  any  number  of  lines  of  elevaiioii. 
mountain  chains,  anticlinal  and  fjudiDtl  ridgea  «Dd  vallcTK 
Ac.  thr  pooition  of  each  line  being  known  by  the  Utiludc  aod  looc^ 
tude  of  its  mifldle  point,  and  the  angle  which  it  makn  with  lae 
meridian  at  that  ]>oint.  i.  e.  the  point  of  the  compMi  %o  which  k  li 

*  If  through  |h«i  luitMlit  point*  K*i  any  Dumhrr  nf  Haas  of  sltvttioau  w*  Asv 
gnat  ordei  pcmmhcttlv  to  tboie  Udci  mpMttvsi^r,  aad  llMMjHmailaim 
all  OMet  oae  aa<]  tlw  aaaw  grfat  cird«  st  rwhl  oagles,  tlna  wiO  tlw  llMa  if 
elevatkka  U  paiaDd  to  taeh  other.  Thit  \%  thr  wa/  ia  wiiidi  oar  aellMr  d»- 
ftui  ^9tfMm  olpmwUrt  Ubbil  It  t*  msnifeattv  rqoivibBt  to  tktf  gftnw  to  Ub 
iRft.    The  ona  gitat  dfck  Id  whieli  all  (hr  otben  are  |ii  rpsailtf akr  k  dw  fpi«f 
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dirpcftnl.  Our  objwt  is  to  ascertain  whether  these  lines  can  be 
grouped  into  paraftel  »yittt*nti,  aiid  iC  so,  to  detorniiiu*  the  gr^ut  tircle 
of  reference  of  each  system.  If  we  wish  to  construct  these  ^reat 
circles  by  the  graphical  method,  we  must  proceed  as  already 
indicated.  We  must  mark  these  lines  with  great  care  on  a  terrestrial 
globe,  and  then  throvij^h  their  middle  points  draw  great  circU-a 
respectively  perpendicular  to  them.  Suppojnng  this  operation  to  he 
performed  with  perfect  accnrncy,  and  the  piven  lines  to  belong  to  a 
certain  number  of  parallel  systcnij*,  that  fact  would  appe&r  by  the 
accurate  couvergence  of  the  great  circb«  pcrjicndicular  to  the 
respective  lines  all  converging  to  a  certain  number  of  points,  each  of 
which  woidd  be  the  pole  of  the  corresponding  system  of  lines. 
These  |)oles  being  thtis  determined,  the  correspondmg  great  circtea 
ofrtfermcf*  are  immediately  known. 

In  actual  practice  it  would  be  impossible  to  perform  this  operation 
with  absolute  accuracy,  aud  the  consequence  would  be  that  the  gn-at 
circles  which  ought  to  converge  exactly  to  the  respective  poles  of  the 
different  systems  would  only  pass  near  to  them,  and  thus  by  their 
mutual  intersections  would  indicate  approximately  the  positions  of 
the  poles,  instead  of  determining  them  with  perfect  precision. 

Instead  of  adopting  this  graphical  method,  we  might  j)roceed  by 
actual  calculation  from  the  data  above  stated  ;  and  in  doing  this,  we 
might  either  adopt  methods  which  would  give  us  results  of  mathe- 
matical accuracy,  or  those  which  give  only  approximnte  results,  hut 
still  of  sufficient  accuracy  for  all  the  purposes  we  have  in  view. 
These  latter  methods,  being  in  general  mfiuitely  more  simple  thoji 
the  exa(*t  methods,  arc  those  usually  adopted  iu  all  comnlicatKl 
geometrical  and  i)hysical  researches,  and  have  been  gencrBlly  followed 
by  the  author  ot  the  investigations  before  us. 

I  have  here  supposed  the  given  lines  of  ele\*ation  to  be  capable  of 
being  accuraicly  grouped  into  distinct  systems.  It  is  not,  however, 
to  be  expected  that  the  entire  number  of  such  lines,  as  they  exist  in 
nature,  should  admit  of  being  so  grouped  into  a  cnmparalively  small 
number  of  nccuratr/t/  parallel  Hvstems.  Whatever,  therefore,  might 
be  the  precision  with  which  our  graphical  ]>rocess  should  l>e  per- 
formed, we  might  still  expect  that  the  great  circles  peqwntUcular  to 
the  given  lines  of  elevation,  instead  of  passing  exactly  through  a 
certain  number  of  poles,  would  only  pass  near  to  them,  in  the  same 
manner  as  aljove  described  mider  the  aui)position  of  the  graphical 
process  being  inaccurately  performed.  In  such  case  each  system  of 
lines  would  have  no  exact  pole,  and  no  exact  great  circle  of  reference. 

Another  source  of  indeterniinateness  in  the  positions  of  these  cir- 
cles must  necessarily  exist  iti  the  imperfect  determination  by  obser- 
vation of  the  directional  of  the  lines  of  elevation.  The  possible 
errors  from  this  cause  must  probably  ever  remain  considerable,  on 
account  of  the  want  of  more  definite  character  in  many  of  the  phae- 
nomena  to  be  observed. 

1  have  hitherto  spoken  of  a  grouping  of  our  lines  of  elevation  into 
separate  systems,  depending  only  on  the  dirertions  of  tlioec  lines. 
There  is  also  another  obvious  principle  on  which  we  may  group 
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UiPU).  We  riiay  regard  all  tin*  liiu-H  of  which  tbr  formatioQ  omj 
referred  to  a  ilistiuet  geotogiciil  period  as  belonging  to  one  mtff 
The  number  of  such  by»tems  wonlil  Ik'  ei^nal  to  tbv  niUDMr  «f 
recognized  geological  periods  of  elevation.  What  m»j  harr  Vma 
the  miration  of  each  [»orio«t  of  disturbance,  it  is  impowiblc  to  drtrr- 
niiue.  M'e  can  only  ahow  by  geolog;ical  observation,  that  thav 
periods  must  have  been  res|»rrtiveW  comprised  brtwccn  cptfcha 
dc6ned  by  particular  geological  pbtenonienAf  and  may  uni|antiaaaUy 
iu  many  cases  have  been  oi'  suttieirnt  dtirittiun  to  ndnut  uf  a  smrs 
of  many  consecutive  movomenu.  M.  de  Beauinuul,  huvrnrrr.  has 
always,  I  believe,  coutendeil  for  one  f^runt.  sudden,  and  inauo- 
taneou.«  inuvenient,  which  luis  pr(idiRt*il  all  tlic  phiciiuiB*na  ftf 
elevation  referable  tu  the  [leriod  itk  which  ic  occurred.  I  caohm 
myself  somewhat   surprised  at  his  iitsi^tiu^  on  this  y*>'''  ^  i* 

not  etaeutial.  I  conceive,  to  liia  mechauicol  views  on  tL.  \ad 

hit  Umovj  of  parallelism  may  be  hh  applicable  to  the  rciuUt  of  • 
waeem&km  of  mou'Uients  during  a  cumt>arati«cU  ahoR 
period,  as  to  the  effiHrts  of  a  siikgle  movt-ment.  SooM  of  Xkg 
Dients  might  reasonably  he  supposed  to  have  been  vaffieicoily< 
t<)  stamp  at  once  their  impTv««  on  the  geological  chamet«T  of  mcIi 
district,  but  I  see  no  adeoiute  rvason  why  the  throry  iboaU 
iHogfthcr  reject  the  idea  ot  subordinate  mowmenti  in  tlit  mmm 
^■tctn. 

We  have  next  Co  iiupiire  ;  are  these  two  groupings  of  tbr  InWi  of 
elevation, — the  one  depending  on  the  directum*,  the  other  on  tls* 
rttatirr  at/ra  of  those  lines, — identic*!  with  each  other  f  M.  <lr 
Beaumont  replies  in  the  affirmative ;  and  it  is  an  th«  troth  of  this 
asaertiim  that  the  geological  value  and  impottanct  of  h»  tbeacjr 
deprnd. 

I  have  already  poiuted  out  two  essential  soorcrs  of  inilriervd* 
DAtcness  in  the  ^rtmpiug  o(  lines  of  elevation  arronltng  In  ihetr 
directions,  via.  the  ai'tual  deviatiou  from  exoL-t  poraUehsm  in  the 
lines  of  each  6V*itenu  aud  the  in]|>erfert  determinatiuu  of  the  irlnal 
dirt^tions  of  the  lines.  We  muui  xvjv^,  in  Uke  manner,  eun«i(ler  lh« 
essential  sourci*s  of  indetermiuatencM  in  the  grouping  of  thcM  Cacv 
a^'cording  to  tlieir  relative  aces. 

If  a  serirx  of  ronrormahlr  horizontal   l>eds  be   snbjeeled   to  •■ 

clevatory  moM>mrnt  which  gives  to  them  a  dctermin*te  Binkr^  thv 

idirvction  of  the  utrike  will  he  thot  which  choractcniM  th*  vovik 

lent.       8up|H»«e  thesr  hnU   to   )m?  actetl   on   by  a  •eDoml  SOttW 

tovement,  whirh.  if  the  IhhU  were  hnrijiontal,  would  give  thr«i  s 

ir  (the  chonurteri^itie  dirriliun  of  this  second  mo^emmt)  ddftetat 

im  that  resulting  fnmi  the  tint  mnvrment.  Tltr  actual  strike 
be  intermediate  to  these  two  directions,  and  would  QiA  Iw  di^ 
CMtCfistic  of  either  movement.  In  all  cases  in  whiclk  the  last  inswr 
rocnt  materially  uffecting  the  eonfigurmtiou  of  a  district  was  of  mat 
magnitude,  the  effects  of  all  minur  antunor  mu^rmeiitJi  woum  be 
tiearlv  ttblitemted.  nnd  those  of  greater  movement*  oaamlnrnbly  aso- 
dihetl.  Kaiilis,  on  account  of  their  appmumate  verticolitj,  snmU  W 
gciientlly  much  km  affected  in  lUrectiou  by  any  iuUwmimt  ««i^ 
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ment,  than  tlie  strike  of  the  moderately  inrliuetl  beds,  and  would  be 
the  phaeuomena  which  might  frequently  l)e  most  depended  on  for 
giving  the  eharact eristic  dii'eGtions  in  such  eases  as  those  we  are 
speakmg  of.  provided  the  iongitudinal  could  be  distinguished  from 
the  transrerw  faults. 

If  the  beds,  affected  as  we  have  here  supposed  by  two  successive 
movements,  be  in  the  immediate  neighbourhood  of  other  beds 
affected  only  by  the  last  movement,  and  therefore  affording  a 
measure  of  its  magnitude  and  giving  its  charactehi^tic  direction, 
we  can  easily  eliminate  the  effects  of  that  movement  on  the  beds 
affected  by  both  movements.  But  in  regions  where  we  have  no  such 
means  of  analysing  the  resulting  effects,  it  must  be  impossible  to 
assign  with  any  accuracy  their  characteristic  directions  to  the  earlier 
movenients.  The  great  disturbauce,  for  example,  which  broke  up 
the  coal-measures  in  this  countr)',  must  doubtless  have  extended  far 
beyond  the  limits  in  which  we  now  find  coal  and  the  beds  associated 
with  it,  and  must  have  materially  modihed  the  effects  of  former 
movements. 

All  theories  of  elevation,  in  their  application  to  the  older  forma- 
tions, must  be  in  like  manner  affected  by  the  difficxdty  of  analysing 
the  effects  of  successive  movements  which  have  disturbed  those 
formations,  but  they  may  be  affected  in  very  different  degrees.  In 
the  case  before  us,  we  have  to  consider  the  importance  of  this  diffi- 
culty in  a  tlieory,  which,  even  in  its  jiresent  professedly  imperfect 
development,  requires  the  determiuation  of  the  angular  positions  of 
the  cluLracteristic  lines  o{  elevation,  as  we  shall  see  in  the  sequel, 
with  a  close  approximation  to  accuracy. 

I  have  here  discussed  this  source  of  indeterminate uess  in  our 
author's  tbeory  aa  lying  in  the  difficulty  of  deducing  from  existing 
lines  of  elevation  the  characteristic  dircctiona  of  the  earlier  move- 
ments which  affected  the  older  rocks  at  certain  asaiiMed  successive 
epochs.  We  may  ftmher  inrjuire  what  is  the  nature  of  the  evidence 
in  support  of  the  assumption  tbat  each  group  of  lines  characterized 
by  a  particular  direction  is  really  to  Iw  referred  to  one  particular 
epoch.  Now  if  you  follow  carefully  the  description  given  by  M. 
de  Beaumont,  of  the  systems  which  he  has  particularused,  you  will 
find  instances  iu  which  this  evidence  is  independent  aud  satisfac- 
tory'— those  in  which  a  movement  has  affected  any  formation  with- 
out affecting  the  snperincimibent  beds.  But  in  other  instances, 
you  will  observe  that  lines  of  elevation  arc  referred  to  a  certain  epoch 
merely  because  they  arc  parallel  to  other  lines  belonging  to  that 
epoch,  in  another  and  sometimes  distant  locality.  It  must  not  be 
hence  inferred  tlmt  any  confusion  on  these  points  exists  iu  the  mind 
of  the  distinguished  author  of  this  theory.  He  doubtless  considers 
that  the  number  of  the  first  class  of  the  above-mentioned  cases — that 
in  which  the  evidence  of  the  contemporaneity  of  parallel  hues  L**  inde- 
pendent and  satisfactory — is  sufficient  to  justify  the  induction  that 
the  mere  parallelism  of  the  lines,  in  the  second  class  of  the  al>ove 
cases,  is  sufficient  proof  of  the  contemporaneity  of  their  origin.  It 
is  essential,  however,  for  those  who  would  make  a  critical  examina- 
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tion  of  this  theory,  to  ki't'p  lliow  two  claascf  of  CMr»  mfrfnUv 
distinct.  The  tornuT  aluiiv  cuii  t'umish  the  pTidcnoe  on  which  the 
tiieon'  must  ri«»t. 

Again,  in  tviiimatULg  the  forcp  of  the  induriion  from  thme  vste* 
hlished  ciisc*i,  we  must  rewillect  that  ihcrr  ore  srstrms  of  linrt  of 
elevntioii  rharacteriwd  by  dirvction«  differing  widely  from  rmch 
other,  hut  wliich  would  appcMr*  At  firvt  view  st  Kmst,  to  be  rrfmble 
to  the  SAnie  geologicftt  period.  Suc)»  ciwrs  will  ii«*rjt«arilT  dnuUMl 
a  scrutinizing  exuniiuation  of  the  evidence  on  which  the  itwcrtwm  uf 
the  independence  iif  such  svslenin  of  jiiu-a  (jf  elrvntion  %*  made  to 
rest;  for  if  no  f^'olopcal  eridence,  imiruendeul  of  the  tlirorr  itvelf. 
can  he  fuund  for  a-osigning  (hstiuet  eiioena  to  «*t*  of  Itnm  fhaJACtfT* 
iced  by  different  direetions,  the  force  of  induitian  from  thowr  QMr* 
where  independent  evidence  doe«  exist  of  n  relation  hetwivn  e|»oi*h 
Aiid  direction,  will  be  diniinitih<*il  in  a  ilf^reo  projKtrUuiial  lo  ihf 
ratio  which  the  nmnber  of  exceptional  bears  to  tliat  of  the  tanMUktA 
cases.  This,  in  fftct,  [»  the  very  (M)tnt  on  which  our  nectpt$0Ut  nC 
this  pari  of  our  author's  theory  must  depend. 

I  liave  already  reninrkcd  that  the  iheur\'  of  M.  de  B««aiDMH,  ■• 
now  laid  Ifct'ore  us,  consi^U  of  two  parts : — first,  tJutt  whicb  asM-fta 
llie  contemporaneity  of  origin  of  those  lines  of  eleration  which  have 
the  same  chiu^ctertKtic  direction  (wit)i  the  i*\ception  of  those  oaaea 
which  present  rtTMrrenre^of  the  same  ilirectioo)  ;  and**^*^  ■  "-  ''tal 
part  which  averts  ci-rtain  relatious  of  symmelr%'  betw* '  '■^tf 

tircUt  of  re/rrrnce  which  reBpt»ctively  define  those  cli&mtirrKic 
(Lreciions.  Thi-  tin*t  part  would  ihH  rri^uire  any  vrrr  acroralf 
•■Qniate  of  the  H/aiU  u/  error  in  tlie  determination  of  the  pwttriona 
•Cthc»e  great  circlet,  but  such  an  e^tiinate  is  no  imponant  in  tW 
of  the  seoind  part  of  this  theory,  that  I  must  here  B|pn 
your  fitteniinn  to  this  fHunt  with  nion*  fsiH^nal  rrfemtcr  to 
the  European  «y*lonis  det«Tibed  hy  M.  dc  Heauiuont. 

Lrt  ILK  then  suppose  that  we  hnve  a  nutnber  uf  hoes  wlucli  brloH|f 
aerurafritf  In  one  paratiri  ^Atrm.  If  through  aOT  two  of  thttit 
Wmii  we  draw  two  grrat  riri*le«  accurately  pvrp^iK&CQlar  to  tlMB 
(and  whieh,  for  thr  greater  <liHiinctneA^.  we  may  sii|ipaae  lo  pMS 
through  the  middle  points  of  the  hncs),  theae  great  etrdca  wtfi 
intersect  in  the  poir  of  th<*  smtem  to  which  tbe  ItOM  MoMt* 
Suppose  the  |HMiU(m  of  one  n^  thene  two  \mfn  to  be  acmrsttrr 

Siven,  hut  the  uiher  to  he  determimnl  with  a  small  error,  as  to  its 
irectiuu.  Thi*  dirtvlion  nf  the  grrat  circle  per^icodictiUr  to  H  wiS 
be  affected  with  an  e(|ual  error.  Now  if  the  angle  betwrra  tlir  tvo 
great  circles  lie  large,  thr  ronwtjumi  rrmr  in  thr  poritioD  ^  tW 
point  of  their  iritcrMt'tioii  will  he  only  Anioil ;  bat  if  tb*  Mifjit 
MtllMn  time  two  Greal  rin'les  br  small,  the  cnnse<|iiml  error  m 
Aiir  paini  tf  hitersectitMi  wilt  tie  compnmtivrU  large.  IW  fa«» 
II  «xactly  wialoooui  to  that  of  two  straight  linrii  mtmrctmc  nacb 
oCbrr  at  a  annul  aogle  and  paasing  thntn-rh  iwn  fixed  points ;  a 
smtill  I'hanffe  in  the  angtilnr  jKisition  of  a 

tMirH£ml\  Urge  cliangr  iu  llie  iioeiitiuu  »m 
Thus,  BuppOM  uoa  •jnrtcm  of  Uuea  to  be  a  reai  tvstmi 
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the  middle  aiid  westerly  parts  of  Europe^  and  let  ii8  suppose  the 
determination  of  the  direction  of  each  line  of  the  system,  subject  to 
an  error  of  3"^,  i.e.  of  \^°  in  excess  or  defect,  the  consenui-ut  error 
to  which  the  deiertnination  of  the  pole  of  the  system,  by  means  of  any 
two  of  these  lines,  would  be  liable,  might  amount  to  8*^  or  10*^,  though 
wi!  should  select  two  lines  best  adapted  for  this  determination ;  nnd 
if  we  also  take  account  of  the  actual  delations  of  the  existing  lines, 
from  the  exact  parallelism  alM»\e  a:*siimed,  the  above  error  might  be 
much  greater  still.  The  probuUe  errors  would  doubtless  lie  within 
these  extreme  limits ;  but  even  these  errors  mast  necessarily  be  very 
considerable,  when  the  determination  of  the  position  of  the  poh  of 
the  lystem,  or  of  the  great  rirele  of  refereneey  depeiuis  on  lincg 
spread  over  no  larger  a  portion  of  the  earth's  surface  than  that  of 
Western  and  Middle  Europe.  This,  I  imagine,  is  the  reason  why 
M.  dc  Beaumont  has  not  attempted  to  determine,  by  the  above  or 
any  eouivalent  method,  the  positions  of  the  great  circles  of  refer- 
ence lor  his  European  systems.  Guided  by  certain  hypothetical 
considerations,  as  I  shall  presently  show,  he  has  in  ench  case 
ttsntmetJ  a  point  througli  which  each  of  these  eircles  passes,  and 
regards  their  positions,  as  at  present  determine<i,  only  promsional^ 
to  be  corrected  herent^er  when  all  the  component  lines  of  each 
system  shall  l>c  more  accurately  known. 

In  all  the  preceding  cxplnimtions  I  have  mndc  much  more  use  than 
M.  de  Beaumont  of  the  /r»i«//  circles  |)arallel  to  each  great  circle  of 
the  sphere,  aiul  of  their  jwh^  bclieniig  that  I  ntiglit  thus  facilitate 
your  accurate  conception  of  the  leading  points  of  this  theorj'.  Our 
author,  on  the  contrary.  usuoJly  ap]>eals  to  the  ffrrat  circie  of  refer- 
ence itself  rather  than  to  its  pole.  The  position  of  that  circle  may 
be  detennuied  by  the  latitude  and  longitude  of  its  pole ;  or  by  the 
position  of  a  point  called  the  centre  of  reduction^  through  whieL  the 
circle  passes,  and  the  angle  which  it  makes  with  the  meridian  at  that 
point,  I.  e.  the  point  of  tnc  eompiftss  to  which  it  is  there  directed.  It 
18  this  latter  method  which  W.  de  Beaumont  has  found  it  most  con- 
venient to  adopt,  and  those  who  may  follow  his  steps  will  find  the 
facilities  of  doing  so  very  much  inereaAcd  by  certain  tables  which  he 
has  given  for  the  purpose.  And,  indetKl,  we  cannot  too  highly  com- 
mend the  pains  which  he  has  taken  throughout  to  secure  the  accuracy 
of  calculations  invohing  an  immense  ma*?a  of  details,  and  to  afford 
every  facility  either  for  the  verification  of  his  own  results,  or  for  the 
making  of  other  similar  calculations. 

Our  author  has  given  strictly  accurate  methods  of  determining  the 
two  elements  which  fix  the  position  oi  i\\v  ffreat  circte  of  reference  of 
any  proposed  system  of  line;!,  viz.  the  centre  of  reduction^  and  the 
direction  in  which  the  great  circle  passes  through  that  centre.  These 
methods,  however,  involve  very  complicated  and  laborious  calculations, 
into  which  it  wotdd  be  useless  to  enter  nnthout  more  accurate  data 
^H  t\\ViT^  we  at  present  possess.  The  methods  which  he  has  aetiuitly 
^m  adopted  are  such  as  lead  to  results  of  approximate  accuracy.  An 
^1      exact  calculation  with   imperfect  ilata  would  only  lead  to   results 


» 


XXX  viu 


PROCEEDINGS  OF  THC  GEOLOGICAL  SOCimr. 


hATiDg  the  same  degree  of  indeterminateness  aa  that  of  thr  graphical 
method  abore  explained  of  di*tomiiniug  the  pole  of  xhe  propowd 
BVBtein,  so  far  as  that  iiKletcritiiiiaU-ncss  dej>eiid9  od  thr  im}>rHect- 
DCS8  of  the  data.  IiMtcad.  tlirri'fnre.  of  calculating  for  rarh 
the  pO!<itiou  of  the  centre  of  mluction  through  which  it« 
circle  of  reference  pas8f«i,  our  author  lias,  in  i*ach  of  the  yjrrtgOiA 
which  he  hi^  investigated,  oMumrd  \\\^  position  of  tliis  crntrf%  pifaM 
by  such  considerations  a^  the  following  : — If  the  spitn>  oocupiedbT  ■ 
Bystcm  of  parallel  lines  on  the  earth's  surface  werr  a  wrll-dclniBd 
zone  hounded  hv  two  parallel  sniall  circli'!i«  tu  which  all  the  lioea  of 
the  Bvsteni  are  parallel,  the  trreat  circte  of  referenre  mu»t  D(CC»> 
snrily  be  that  wliieh  is  parallel  to  thew?  iKKiudms;  small  circlei.  ll 
might  1k'  within  or  without  the  zone.  If  tlu*  zone  were  of  conndcfmhla 
length,  there  would  be  no  difhrulty  in  deleniiining  tU  gTc«t  circle. 
either  by  calculation  or  by  thr  graphicid  nielUod ;  but  when  Uw 
given  part  of  the  nine  i^  ver>'  short  (not  exten*ling,  for  inslanrr,  hffynil 
Wentern  and  Middle  Europe)  and  only  approvtniatelv  known,  it  wiD 
b«  imputtsible  tu  determine  the  exact  position  of  the  complete  rome^  ar 
conf*o<pi€ntlv  to  find,  with  any  very  approximate  act-tinrv.  tli« 
po&ition  of  \i»  ffreat  circle  vf  referrnre,  it  is  here  tliat  out  anliiM 
iDtroducrs  his  auumption — that  the  ^tme,  in  ttKirA  ettcA  mrtmmi 
tffttem  of  paratUf  line*  of  etenttion  oh  the  eurtKa  nrfoce 
pri^etlj  M  6i*ecfetl,  or  nearhj  «o»  hy  it*  j/rent  eirrle  of  rrfi 
Whether  this  assumption  lie  true  or  not.  it  is  imponiblr  to  iliiM^ 
mine,  till  the  ijitanft  recogniied  bv  M.  do  Braumoat  hatv  \mm 
traced  over  a  mucii  gmtCT  rxtent  of'  the  earth's  sttrfacr.  Tlmv  ■ 
probably  scarcely  one  of  the  Kuropcan  systems  in  which  iu  gtrat 
circle  of  reference  would  not  be  as  good  an  approximate  rt|irwg»- 
tative  of  the  direction  of  the  svatcm*  aa  at  pmrDt,  if  ikm  cvnUa  of 
re*luction»  with  the  circle  itsch,  wrre  morra  8*  or  \(f  Dram  ita  p*^ 
sent  pniiition  in  a  direction  {lerpcndicuUr  to  tliat  of  thr  pmnainnal 
eii'cle  of  reference. 

The  great  uncertainty  which  attachm  to  this  mrchoil  of  4cU^ 
mining  i\ir  rrntre  of  reifuction  from  oWrvations  in  a  limilecl  diittict, 
may  lir  ehicidattHl  by  considemtiniM  like  the  tnllnwing.  Suppow  tlttC 
inxtrad  nf  taking  the  region  of  W'estrrn  and  Midille  Eiaropr>  w«  ihotild 
take  that  of  Enstcm  KurojM*  and  M'estem  Asia.  PnxvDding  <m  tkm 
abore  aasumpuon  reitfMtting  thr  emtre  of  redttetiom  of  eacli  fnmi 
circle  of  reference,  mosit  of  thoM*  grent  circK^5  wottU  he  nailt  to  pOM 
nearly  ci'ntrally  through  tliis  new  region,  imtead  of  hna|;  ao  m/twiitA 
with  rrferrnce  to  thr  former  region.  ThU  would  be  a  HMMifall  fliB- 
tmdiwion.  iiup)M>ntng  alwnvi  the  name  parallel  ayatrHia  to  CXlil  m 
both  regifHiJt.  Hither  of  thene  detrnniuatiuus  mighi  be  fwbu  ova  aC 
them  mutt  be  wrong,  awl  probablv  both  woiihl  be  ao.  li  die  ifina- 
tions  of  the  1uh-«  of  elevation  COUld  be  acturBitfy  obwiUlJ,  md  Wt 
mecuratfltj  parallel,  ihrre  eoiild  Ih  no  such  oootrailfeCiM  M  tbtafcvtaw 
It  in  the  wont  of  tlu»  grometncal  accuracy,  and  the  mmU  dfaMMMi 
of  the  ob»erved  n-irion  cx)mpared  with  the  arra  of  the  ro«pUt»  ltr> 
rrstrial  louc,  of  which  it  may  be  considered  a  Dortion, 


I 


4NN1VKRSARY  ADDRKSS  OF  THK  PRESIDENT. 


\XX1X 


I 


the  necessity  for  tumming  the  position  of  the  centre  of  reduction  of 
the  great  circles  of  reference^  and  the  above  example  hLows  the 
serious  error  to  which  Huch  au  a»8umption  may  pos!>ib1y  lead. 

An  error  of  tliia  kind,  howeTer,  in  the  provisional  determination  of 
the  great  circles  of  reference,  is  not  of  material  importance  with 
respect  to  this  6rst  part  of  iM.  de  Beaumont's  theory,  because  it  doea 
not  affect  the  question  of  the  parallelism  of  systems  of  lines  of  con- 
temporaneous origin  \  but  it  appears  to  me  to  be  of  Wtal  importance 
with  reference  to  the  evidence  which  can  possibly  be  at  present 
adduced  in  supjiort  of  the  »eci)n<l  part  of  our  author's  theory,  because 
that  evidence  depends  essentially,  vla  we  shall  see  Itereafler,  on  a  coin- 
cidence of  the  great  circles  of  reference  with  certain  lines  of  hia 
r^seau  pentagonal,  too  approximate  to  admit  of  the  degree  of  uncer- 
tainty above-mentioned  in  the  positions  of  those  great  circles.  But 
J  shall  again  return  to  this  point. 

Proceeding  at  present,  however,  on  this  assumption,  we  have  only 
to  fix  on  a  point  as  centncolly  situated  as  possible  with  reference  to 
our  given  lines  of  elevation,  and  to  consider  that  point  as  the  centre  of 
reduction  through  which  the  required  great  circle  of  reference  must 
pass.  Its  position  must  be  defined  by  its  latitude  and  longitude. 
The  next  step  is  to  determine  the  direction  in  which  the  great  circle 
of  reference  passes  through  the  centre  of  reduction.  For  this  pur- 
pose we  have  to  determine  the  angle  which  this  great  circle  must  make 
with  the  meridian  at  that  point  (or  the  point  of  the  compass  to  which 
it  is  there  directed)  in  order  that  it  may  be  parallel  to  any  given  line 
of  elevation  of  the  nropofed  system,  the  potjitiou  of  that  line  being 
given  by  means  of  the  latitiule  anil  longitnde  of  its  middle  point,  and 
the  point  of  the  compass  to  which  it  is  directed.  If  all  the  hnes 
were  exactly  parallel,  in  the  sem^e  in  wliich  tlie  term  is  here  used,  it 
would  manifestly  be  immaterial  which  we  should  take  for  the  puqiose 
of  determining  the  direction  of  the  above  great  circle,  since  each 
would  necessarily  give  the  same  result ;  but  in  natua*  tliis  [ULmllelism 
can  ordy  be  expected  to  be  approximate.  Consequently  we  must  de- 
termine the  directions  of  the  great  circle  of  reference  corresponding 
to  each  particular  line.  These  directions  will  be  only  approximately 
and  not  accurately  the  same,  and  the  mean  of  these  directions  must 
be  taken,  as  tliat  which  will  best  represent  the  great  circle  of  the 
system. 

The  different  lines  of  a  system  characterized  by  this  kind  of  paral- 
lehsm,  and  comprised  within  a  portion  oi  the  earth*8  surface  sufH- 
cientty  small  and  not  too  near  cither  of  its  poles,  will  be  directed 
sensibly  to  the  same  point  of  the  comjuLsa  ;  but  a  little  consideration 
will  show  us,  that  sucb  is  not  the  case  when  the  lines  are  contained 
in  a  much  larger  area.  The  earth's  equator  cuts  all  meridians  at  a 
right  angle ;  but  any  other  great  circle  can  only  cut  one  of  all  the 
terrestrial  meridians  at  right  angles,  doing  so  at  two  diametrically 
opposite  points.  At  those  points  the  direction  of  the  great  circle  is 
exactly  cast  and  west.  It  cuts  ail  the  other  meridians  at  angles 
differing  from  a  right  angle,  and,  consequently,  at  sucb  points  of 
intersection  its  direction  is  not  east  and  west.     Simiiorlv  small  circlei 
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|*nrnlU'l  to  this  groat  circle  will  inimil'efitly  niei't  difftrnit  mrruli 
At  (iiHVrcut  iuigle«.  mid,  (heirfore,  different  liiie^ of  cU-vnliun  couundia^ 
in  diivction  with  tht*«c  ttinall  ciriU's  at  difff  rt*ut  |HJtiit!i  o(  tbr  ruth** 
Riirfacc,  Olid  conftcfjuontly  belongiu|j;  tu  the  name  puraUel  syMrmu  miut 
l>e  directed  respectively  tu  different  points  of  the  c<iwp«».  Tb«  only 
e:ice{jtioii  i«  presented  in  the  Hystem  of  wliich  the  e(|uator  u  the 
circle  ot'  reference,  in  which  tii»e  every  line  of  the  <iyr»iffm  will 
lueridion  at  a  right  attgle,  or  will  he  directed  exactly  eaM  aod 

i  will  uuw  poiut  out  the  stepB  we  uui»t  (ake  in  their  logical  order* 
to  invcfitiirate  the  tnith  of  this  tintt  part  of  M.  de  R«-nnmnnt*s  tlMOTf. 

M'e  m\wl  first  take  all  the  Une*  of  elevation  with  which  w«  air 
acquainted  and  divide  them  into  two  |cr<>iip» — the  one  roniaiuiag  aD 
those  linen  which  caii,  on  independent  geolujcimJ  evidence,  l>e  iilHinl 
to  distinct  ^-olo^cal  ejtochd  of  formation,  and  the  other  coataiBB^ 
those  hnes  fur  wltich  tlie  evidence  t!>  inconeliiMve.  l«et  thr  uuaibm 
in  the?ie  two  ^unps  Ik'  represented  respeelivrly  hy  M  uid  ml  TIw 
Inller  eau  ultVird  iis  no  fundanieulal  proof  uf  the  truth  of  tlia  Chcory 
we  are  dii»cus«ing. 

The  lines  iu  tlie  group  M  will  form  Ryatrms  the  numWr  of  which 
will  equal  that  uf  tlie  recognized  geulopc&l  epoths  of  clrvatkia,  each 
fivsteni  heiiig  characterized  by  the  cunlenqKiraneity  of  funzuUtos  id 
the  lines  com|>o»in};  it.  ^Ve  muat  now  take  each  of  thne  ijrtnM 
and  ascertain  by  the  inethudi)  already  indicated,  the  number  «  Itota 
ill  it  which  uiav  be  (hstinctly  f^roupixl  into  a  paralUi  system,  hH 
the  nuinhcr  of  iJiutie,  iu  the  whole  fcroup  M  which  can  be  ihm 
arranged  in  different  parallel  t>yHteni».  be  denoted  by  N,  aud  let  ikt 
remaining  Un(*&  in  M  be  denoted  hy  n.  Then  uitut  the  valiw  of  l&e 
fundamental  evidenee  in  favour  of  thid  thcorv  be  found  in  the  pnxwr- 

Uon  which  thr  number  N  bears  to  a,  or  in  tbr  ratur  of  thr  ratio  _. 

a 
Let  Uf  consider  its  interpretation. 

Suppose  the  above-mentioned  mteiM  to  occupy  the  mrteeof  tba 
enrth  ^euemllv  ;  thru  il*  N  be  much  (errater  tlian  «,  we  muit  iafrr 
that  each  of  tlicM*  «y«trms  of  iiamllcl  unc«  is  diir  to  some  autr,  tkv 
action  of  which  has  extended  siniultancously  to  all  |karis  of  the  eartli'a 
Miirface,  ami  which  may  be  tenned  ^ntervf,  in  coutradiatinctaxi  to 
those  cauH^es  whnee  action  ia  lortU.  It  is  to  isusra  of  this  latter  kind 
(hat  the  other  lines  nf  elevation  (n)  are  to  be  attributed.  A*  tm 
example  of  a  f/mrrai  entise.  we  may  cite  that  of  the  shrioking  of  tKc 
earth  h  MUperticial  cruai.  resulting  from  that  of  ita  mterior  mam  hf 
the  lo<is  of  heat  .  and  vnleanic  action  r«'itncted  to  a  UtBllad  iVW 
affords  an  iuatance  vi  a  local  rauM*. 

If  a  be  much  };rt-ater  than  N.  there  is  no  lou|crr  any  iTittlnrt 
indication  of  the  action  uf  a  gmrral  cautr  in  thr  above  rstoMlad 
ienae  of  the  term  ;  and  the  pha-nunieua  under  cuiwidrratiaB  onMha 
rrferrvd  to  mere  Iw^  oatttca. 

If  N  and  n  be  both  oonndcrahle,  our  iiifcreuoe  will  be  iW  mam 


*  All  till*  Will  be  mad4  vrrj  oh%VHM  to  ih#  rjt  hi  *tmpl«  |>Uriay  a  iWiai  oa  a 
oomoKM  (lobs  to  aa  10  furs  a  portioa  of  the  arc  of  aav  gi«ai  ciidi^  mA  "»       ■ 
Ito  m^fim  ai  whicb  U  ciown  (ha  dUbr«at  laaMiaas, 
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yeneral  cause  has  been  combined  with  more  heal  causes  to  produce 
our  lines  of  elevation;  and  according  as  N  or  «  preponderate,  we 
must  consider  some  general  or  sonic  more  local  causes  to  be  those  to 
which  the  pha;nomena  are  attributable. 

If  N  be  much  greater  tlian  ft,  ss  we  first  supposed,  the  theory 
which  asserts  that  the  parallel  lines  of  the  same  system  are  of  con- 
temporaneous origin  may  be  considered  to  be  so  far  establi^ilicd,  that 
we  may  by  induction  apply  it  to  determine  the  ages  of  the  lines  in 
group  m,  of  whose  ai»;e  there  is  no  (iirect  conclusive  eridence.  The 
final  proof  of  the  truth  of  the  whole  theory  must  then  be  sought  in  the 
degree  of  hannony  which  pervades  it,  and  the  satisfactory  manner  in 
which  it  mny  account  for  the  generai  pluenomcna  of  elevation. 

1  have  been  the  more  careful  in  directing  vour  attention  to  these 
points,  because  unless  a  marked  distinction  be  made  between  those 
cases  in  which  the  epoch  of  formation  is  determined  on  satisfactory 
evidence,  and  those  in  which  the  evidence  is  iuconclusikei  a  very 
erroneous  estimate  might  be  formed  of  the  real  amount  of  evidence 
in  favour  of  this  part  of  M.  de  Beaumont's  theory. 

Xitex  baring  explained  the  general  principles  of  this  first  part  of  his 
theory,  our  author  proceeds  to  describe  the  (hfferput  parallel  systems 
which,  as  he  conceives,  our  present  knowledge  enables  us  to  recognize. 
Much  the  greater  number  are  founded  on  observations  made  in  Eu- 
rope, and  are  called  Europpttu  St/stfms^  though  tlirir  extension  to 
other  quarters  of  the  globe  is  regarded  as  probable.  They  are 
twenty-one  iu  number ;  their  names  are  derived  from  ihu  folluwiug 
placeft: — 

La  Vendee, 

Fijiisterre  (Britamiy), 

Lnngniyud, 

Marbihan  (Britanny), 

Hundsruck  and  Westmoreland, 

The  Baliorw  (Alsace), 

Forez  (Department  of  the  Loire), 

North  of  England, 

Tbe  Netherlands  and  South  Wales, 

The  Khine, 

Tliuringcrwald, 

The  Cote  d'Or, 

Vercors*  (Department  of  La  Drome), 

Mont  Viso  (French  Alps)  and  Ptndus, 

The  Pyrenees, 

Corsica  and  Sardiiua, 

Tatra  (N.  of  Himgary), 

Saiicerrois  (France), 

Tlie  Western  Alps, 

Tlie  principal  Cbain  of  the  Alps, 

Tetiara  (Prom,  of  Tanarium,  Peloponnesus). 
These  systems  arc  described,  and  the  evidence  on  which  Ihey  rest 
is  given  in  considerable  detail  in  M.  E.  de  Beaumont's  work. 

•  The  relative  age  of  this  Bys^eni  it  not  determined- 
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The  centre  of  reduction  of  the  great  eireie  of  refrrmee  for 
■ystcra.  and  its  orientation,  are  investigated  and  deCernuucd.  I 
not  here  pursue  this  descriptive  part  of  the  mbicet,  but  shAll  rmr  !• 
it  in  the  se^jtiel.  I  proceed  now  to  explain  tno  wcond  put  of  oar 
author's  theory — that  which  aangns  certa.ijt  relatiocM  betveea 
great  circles  of  reference. 


Theory  of  the  Rkskau  pKNTA(iONAL. 

AAer  having  devoteil  so  much  attention  to  hui  throrr  of  tbr  Hfal 
leliam  of  niouutain  rhains  of  eunleni]>orttttrou9  elevation,  and  the 
determinatiouuftheyrM?  circtrtt  of  ref r fence,  it  was  natural  torapcct 
that  M.  de  Ueauuiunt  wuuld  U-  led  tu  the  examination  of  the  nlft* 
tioua  which  might  e\ist  hi-iwecn  these  prreat  circles.  He  apfmn  to 
have  long  had  the  iniprc«»iou  that  these  rcUtions  must  be  wttmHimB 
of  symmetry.  I  know  not  whence  he  derived  these  ^-priori  tm|Mt»- 
sioos,  but  it  would  seem  that  they  must  liavc  amounted  almuflC  to 
conviction,  to  have  induced  hirn  to  undcrtAke  the  Ubofiooa  aad 
intricate  ralctdatiuns  which  have  bcrn  tieccMity  to  tnablr  hsm  tM 
place  his  views  in  the  form  in  which  ther  are  now  hmtt|tbt  brihre  a*. 
And  here,  Gentlemen,  whether  we  may  apree  with  ihr  vicw»  of  this 
distinguished  geologi&t  or  not,  let  me  claim  the  hi^facvt  prsiv  for  thv 
candour  with  which  he  Iiam  (Jeveln|M'd  them.  Kvery  alep  in  tbr 
process  of  his  invo!>ti}c»tion:4  haA  Imh'h  rxplieitlv  »tAtnl,  aiul  all  bis 
nnnierical  ealculatiouK  appear  to  have  (>een  eUhoniti'd  with  the  nfiaaik 
care;  and  where  their  results  are  only  approximate,  nu  pains  hiW 
been  spureil  to  atteertain  the  prolmhie  errors  tu  which  thvy  «rv  Kiohlr. 
In  these  re^fpirts  he  has  letl  nothing  in  tlie  matheniAtirml  part  of  his 
invr^itigntions  to  he  desired. 

AIUt  Imvtng  e^lahlished  the  position*  uf  Win  yreat  rtrclm  ^r^^f^ 
rncr,  lie  was  anxious  to  ohser^tt  mure  esiteciallv  the  rrlatiuos  cSMWy 
between  (he  directions  of  the  ^reat  circles  of  his  Kuropran  systma. 
Fur  this  purpone  it  was  nece»siirv  to  retluci*  theui  aU  to  ooc  eraAne. 
This  was  doiif  hy  drawing?  a  great  circle  through  the 
at  right  angles  to  any  (mnignetl  yrettt  eireie  of  reft 
drawnig  another  great  circle,  alwi  tJirough  the  centre,  iirnmnfimlsa 
to  that  jtreviously  drawn  at  right  angles  to  ihc  ffeemt  etrrie  vf  r^er^ 
rnee.  The  second  circle  thus  drawn  through  the  centre  wot  pariUUt 
lo  the yrr«/  cirrfe  of  referenre^  mid  iherrforr  n prrsuutcd  il  *■  dfrv^ 
turn  at  the  tiMtimrd  ernire.  The  circles  nt  rrfercnes  tbM  rwlD«A  lo 
ofK*  centre  were  represented  by  hiMs  rodiatinc  from  that  evntnb  Mtf 
thus  Affording  confWirDt  means  of  comparing  thrir  irspaUi»o  di» 
rvctions. 

Ftmnen^  a  town  in  the  north-west  of  France,  was  6r«t  cbcMwn  aa 
the  centre,  and  serend  great  circles  having  been  rediaoed  lo  thai 
point,  instanc^'^  of  approximate  psraUrliitn  U-twn-n  aone  of  thiSS 
circlcji,  and  of  approxirotitf  iMTpriidirularitv  Wtwecn  otbrrs,  were  rt^ 
marked  ;  while  some  of  the  luigles  appeared  to  be  buerlrd  or  UimfaJ 
liy  other  lines  facts  which  M'cnufl  (o  imlicate  a  rrrtatn  degree  of 
symmetry.  To  rxamme  these  and  similar  farts  the  morv  rmr«^iillT« 
our  autiior  fiuallv  rhoae  three  different  centres — Mdford  Hax 
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S.  Wales,  Uingerloch  on  the  Rhine,  and  Corinth, — and  reduced  all  the 
grfat  circles  of  rffcrrnce  of  the  European  systeme  to  each  of  these 
centres.  All  the  lines  thus  reduced  are  represented  radiatiDg  from 
these  centres  on  three  small  maps,  whioh  thus  exhibit  at  once  to  the 
eye  the  arrangement  and  grotiping  of  the  lines.  If  the  lines  to  be 
reduced  to  these  centres  were  alraight  lines  on  u  plane  surface,  ui- 
stead  oi great  circles  on  a  sphericttl  surface,  they  would  manifestly 
nuliate  from  each  centre  so  as  to  make  exactly  the  same  angles  ^nth 
each  other  as  at  the  other  centres ;  hut,  after  the  reduction  of  the 
great  circles  to  these  centres,  such  is  not  exactly  the  case,  as  may  be 
seen  by  inspection  of  the  majis  above  mentioned.  The  difiereucea 
however  are  not  great.  M .  de  Beaumont  was  nut  satisfied  to  estimate 
these  angles  by  a  graphical  method,  but  calculated,  by  trigonometri- 
cal formulcc,  the  angles  which  everj"  radiating  line  makes  with  every 
other  for  his  twenty-one  recoginzed  Kuropean  systems.  These  angles 
are  tabulated  in  three  separate  coluuais  corresponding  to  the  tlirec 
centres*.  Ue  has  also  added  a  fourth  column,  giving  the  means  of 
the  three  preceding,  and  a  fifth  containing  the  angles  at  which  every 
great  circle  of  reference  intersects  ever>'  other.  These  angles  do  not 
chfTer  much  from  the  formerf. 

Havinc  obtaiued  all  these  angles,  our  author  again  arranged  them 
in  each  column  according  to  ortler  of  waguitude,  in  a  manner  of 
which  a  specimen  is  given,  p.  H/fi,  the  whole  table  thus  formed  being 
loo  long  for  insertion.  He  was  thus  the  better  able  to  obser^-e  the 
mtervals  between  successive  angles  so  arranged,  and  remarked  that 
for  several  successive  angles  together,  in  certain  parts  of  each  series, 
the  intenols  were  smaller,  and  in  other  parts  considerably  larger, 
the  former  presenting  closer //rwH/w,  and  the  hitter  wider  open  spaces 
(lacitnes).  These  groups  and  locunea  were  again  graphically  repre- 
sented (in  a  manner  of  which  a  specimen  is  given  in  Plate  iv.)  by 
horizontal  lines  drawn  across  vertical  columns,  the  closer  representing 
those  parts  of  each  series  of  angles  contained  in  the  vertical  columns 
of  the  table  just  mentioned,  in  which  the  groups  occur,  and  the  open 
spaces  those  in  which  the  lucimes  occur. 

It  is  in  these  groups  and  lacuttes,  whether  studied  numerically  in 
the  table  or  graphically  in  the  plate,  that  our  author  recognizes,  as 
he  conceives,  indications  of  late  in  contradistinction  to  arrangements 
which  might  have  resulted  from  mere  chance.  lie  especially  recog- 
nized the  fact,  that  several  pairs  of  great  circles  of  reference  are  in- 
clined to  each  other  respectively  at  very  nearly  etpial  angles.  Thus 
the  angle  between  the  system  of  the  P3rrcnecs  and  that  of  the  Ne- 
therlands ia  about  22*^  14' ;  between  that  of  Vercors  and  that  of  the 

*  Op,  cit.  p.  840. 

t  This  is  due  to  the  circiimslance  of  the  great  drctea  <if  rffer*nce  for  the  Eu- 
ro|>can  tn'stcms  having  heeo  so  rhusen  that  they  mu.it  nccesutrily  intersect  each 
other  at  points  in  or  near  the  European  re|pon.  with  the  exception  pcrbapi  o^ 
BOiuc  which  iuterttcct  at  smil)  tiugles.  Consequentlj  thi*  above  centres  are  not 
generally  far  from  the  points  of  intersection,  and  hence  the  difTcrencirftuf  direction 
at  lho»e  centres  do  not  tlitfcr  much  from  ihc  anglrsof  intersection  to  which  they 
wouUI,  of  course,  be  exactly  equal  if  tlic  lines  were  atraij^ht  lines  on  a  plane 
iurface. 
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Lonpiynd  22^  10';  between  that  of  Forez  aiul  that  of  Vercon  22*-24'. 
nil  titose  syateins  being  referred  to  Corinth  lu  the  reatre  of  rtdttetiom  \ 
and  for  itevcral  other  pairs  the  inteni'ning  angle  waa  aluo  found  of 
very  nearly  the  same  value*.  Hence  our  author  wa«  led  to  tbr  m- 
ferenee  that  the  great  circles  of  his  diftVrcnt  systems  muat  probdblT 
helone  to  some  synimelrieal  figure,  heeau«e  in  any  such  figurv,  aa  tf 
ninnifest,  it  will  frei^ufutly  happen  tliat  different  pain  of  Unrs  an 
inclined  to  each  other  at  e<pml  angles.  Such  evidence  of  ftymmrtrT 
will  douhtless  be  felt  to  be  extnnielv  vague.  It  ii  nnt,  bowrvrr,  to 
he  regarded  tis  a  part  of  the  linal  evidence  on  which  this  jiort  of  ovr 
author's  theory  \a  made  to  rest,  but  rather  as  affording  him  vamtt 
indiittinct  and  distant  view  of  tlwt  symnietry  which  be  appc«n  to 
have  been  persuaded  must  really  cbanu'ti*rixe  M)me  aytteui  of  Itaa 
of  which  \i\^  great  nrdtrs  of  reference  formed  a  part,  h  wa»  that 
that  he  seems  to  have  been  cucouraged  to  pruceed  with  tliat  elaborvU 
series  of  caJculatiuns  by  which  alone  his  views  could  be  adcqtuudj 
U-atcd. 

With  these  imiire^sioDf,  bis  firftt  object  was  to  eoiuidcr  the  difler- 
eut  wavs  in  which  the  surface  of  the  sphere  may  be  iTmnMCriadly 
divideii  into  s  number  of  parts  by  great  circle*.  Now  every  oot  am 
quaiut<-d  with  the  dements  of  cryetallograpby  will  be  aw«rtof  Ci» 
U5D&1  manuer  of  rrprcMnting  the  characteristic  lines  and  anglri  «f 
crystals  by  means  of  the  nrnjcvtion  of  the  rryMtaUins  tdft^  ia 
circlcA  of  an  inrnginary  spliere,  whose  centre  is  syiOOMlncaUjr 

i  rapect  to  the  cnstalline  fact's.  In  the  sazne  manner  the  c^pn 
angUfl  of  any  solid  figure  may  l>e  rrproaented.  A  f^f^dmt  IWiw* 
nm  is  a  truingular  pyramid  witli  three  triangnlar  laeea  and 
a  triangular  ha^e,  or.  in  more  general  terrns,  a  figufe  boondad  Iv 
four  triangiilnr  faces,  citcb  of  which  is  an  e(|uilAteral  triangle  mmI  lA 
of  them  eipial.  If  we  dc&crihc  a  sphere  hating  iu  crutre  MpudfaAaift 
from  each  aide  of  the  tetrnhedrnn,  and  make  iicctinnA  of  the  so6d  hy 
planes  passing  re»prctively  through  each  of  it«  rdgrs  and  the  uuUs 
of  the  sphere,  these  f>lanes  will  intersert  the  surface  nf  tlie  sphere  m 
great  circles,  which  will  divide  it  into  tour  equal  aud  similar  spbcfl* 
caI  triajigles.  The  upberical  surface  will  thus  be  mtwumetnemUjf  cIk 
lided  into /our  etpial  |K)rtKULt.  Again,  we  may  draw  other  crraft 
circles  bi«e<'ting  each  angle  of  ench  spherical  triangle.  Each  tnani|cl^ 
will  thus  be  divided  into  six  ruual  rtght-augird  Inaiiglca,  atui  cooa^ 
queully  tlie  whole  sphere  will  lie  symmftneaUy  ilivided  into  iwtmif* 
four  Aucli  triatiglcA.  We  might  iu  like  mauuer  proeeeil  to  whstiriif 
the  wtiule  ti|>berica]  surface  symmetrically  into  a  peat  noahcr  of 
portions,  by  joining  points  of  iutersectiona  of  lines  prerionaly  dra«% 
or  l»y  drawing  other  great  circles,  having  certain  H'UtKma  of  9} m 
nn-try  wiih  the  primitive  ones  ;  and  thus  we  i'  -a  ae^siei^ 

t}]!-  tiitmlirr  pf  Itiu'^  it)  which  would  only  be  liu  te  limilBftiMI 

V  >Mi  ourselves  in  the  def^nr  to  whic&  the 

t>>  •  al  surface  should  be  earned.     Aach  a  aet" 

work  ol  grrai  circlrti  is  lernu-d  by  M.  de  Beaumont  a 
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If  wc  take  a  cube  and  desoribe  ft  spliere  linving  its  centre  m  tlie 
middle  puint  of  the  cube,  it  is  rniiuifVst  that  ench  uf  the  six  faces  of 
the  solid  might  be  projected  as  before  iuto  six  etpia!  quadrilateral 
spaces  on  the  surface  of  the  sphere,  wliicli  would  thus  be  <lividcd 
symmftriraUy  into  «?>  portions,  and  the  number  of  spaces  might  be 
indefinitely  increased  by  the  addition  of  other  great  circles  in  a  man- 
ner similar  to  thnt  above  indicated  in  the  case  of  the  rhtati  trian- 
ffulaire.     This  would  be  our  author's  r^seav  tfumhi lateral. 

By  cutting  off  the  angles  of  a  cube  we  may  form  a  regular  solid, 
an  octohedroiu  with  eight  equal  faces,  each  of  which  is  an  equilateral 
triangle,  and  each  face  might  be  projected  as  before,  but  the  re»^an 
which  might  be  thus  formed  might  l>e  equally  deduced  from  the  cube, 
and  is  therefore  included  in  the  rh^au  quatlrifat^ral. 

A  fourth  regular  solid  is  the  dodecahedron,  which  has  twelve  equal 
faces,  each  of  which  is  a  regular  equilateral  pcntagou.  These  pen- 
tagons may  be  projected  on  the  surface  of  a  sphere  into  twelve  equi- 
lateral pentagonal  spaces,  bounded  by  e(}ual  arcs  of  as  many  great 
circles ;  and  the  twelve  spaces  into  which  the  sphere  is  thus  divided 
may  Iw  again  divided  and  subdivided  by  other  great  circles  in  the 
manner  already  indicated.  The  network  thus  formed  ia  the  riatau 
pentagonal,  tlic  pentagonal  network  of  our  author. 

In  consequence  of  the  greater  number  of  elementary  spaces  into 
winch  the  spherical  surface  is  thus  divided,  the  greater  number  of 
sides  bounding  each  such  space,  and  the  greater  number  of  angles 
contained  in  it,  it  will  be  easily  seen  that  a  greater  number  of  lines 
of  which  the  symmetry  is  at  once  obvious,  may  be  drawn  in  this 
reteau  than  in  either  o^  the  preceding.  It  appears  to  have  been  for 
tliis  reason  that  M.  de  Beaumont  selected  this  reaeau  as  the  one 
most  likely  to  afford  the  geometrical  type  of  the  network  of  lines 
formed  by  his  great  circle*  of  reference  of  all  the  systems  of  lines  of 
elevation  existing  on  the  face  of  our  planet. 

To  form  a  conception  of  the  positions  of  the  twelve  equilateral 
pentagons  whicii  oeeuj)y  the  whole  surface  of  the  sphere,  conceive 
one  pentagon  with  its  uiiddlc  point  (that  equidistant  from  each  an- 
gular point)  in  a  given  position  on  the  sphere.  Another  pentagon 
will  have  its  middle  point  diametrically  opposite  to  the  former,  and 
so  situated  that  the  half  of  a  great  circle  drawn  between  the  centn's 
of  these  pentagons,  and  bisecting  a  Jfide  of  one  of  them,  shall  bisect 
an  ant/le  of  the  other.  Romid  e«ch  of  these  pentagons  are  five 
others,  ench  of  which  has  one  common  side  with  it ;  and  these  two 
series,  consisting  each  of  five  pentagons,  so  interlace  with  each 
other,  that  each  pentagon  of  one  series  has  a  side  in  common  with 
one  pentagon  of  the  other  series.  The  twelve  pentagons  thus  oc- 
cupy the  surface  of  the  whole  sphere. 

The  symmetn'  of  this  arrangement  is  complete,  for  any  one  pen- 
tagon is  surrounded  by  five  others,  precisely  as  in  the  manner  above 
described. 

Wc  may  also  observe  that  a  great  circle  drawn  from  the  centre  of 
any  pentagon  to  one  of  its  angular  [K)ints,  passes,  when  prolonged, 
along  the  common  side  of  two  adjacent  pentagons.     Hence  it  is 
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ensily  srrn  that  if  five  surh  jn^at  circles  werr  drawn  fmm  thr  cmtrmi 
|>oint  of  every  pentagon,  all  the  sides  nf  all  the  pentagons  wtmU  Ur 
on  these  great  rirrle.*«,  which  would  thus  by  their  mtitno)  intcrscvCioaa 
fonn  the  whole  rfaeau  of  twelve  pentagons.  If  all  ihe.te  fcrot  fUiiu 
were  distinct,  they  would  l)e  tijcty  in  nuuiW ;  but  it  will  hm  taaAj 
beeu»  on  tracing  the  course  of  any  one  of  theM%  that  it  panes  throa|;ll 
the  centres  of  yJ>iir  pentagons;  coiiaeqnently  there  are  oaly^^ctm 
of  tlicsc  circles  indefiendent  nf  each  otiier,  five  uf  them  mfrring  aC 
the  central  point  uf  each  pontn^n. 

But  a  reneau  fomiod  by  tirteen  great  circles  only  was  fopimil  tetr 
insufficient  tu  repri^sent  the  curnpiicatrd  network  uf  which  M.  dp 
ficauniont  eousidere  his  great  rircUt  of  re/errnrf  to  form  ft  JWt. 
It  has,  thrri'forr,  been  nece9ftAr>-  lo  a<ld  to  the  alioni-aMiiiionMl 
HAeen  fundamental  great  circles  of  the  pentagonal  re»nn§  %  gnat 
nnniber  of  subordinate  circles,  each  bearing;  a  reriain  rrlatioa  af 
stymmetry  to  the  tifteen  primitive  circlej*.      11  W 

dingrani  now  exhibited  to  you  (see  fig.),  those  y*  ;>• 

purtattt  of  these  subordinate  circles,  whicli  lie  within  mic  of  liir  iwritw 
pcnlagons,  all  the  hues  being  supposetl  projected  on  a  plaor  ttariace. 


4 


H.  11'.  &e.,  arc  the  middle  poinU  of  the  sides  of  tbr  prntagOD. 
joining  tlir  |ioinls  11  H'.  \V  II",  &c.,  wr  fnnn  a  rr^uUr 


11  ir  li",  &c.,  (he  sides  uf  wliich  arc  projccird  poctioM  of 
cirdr*  beariug  symmetrical  rvUtiuns  to  the  primitiTr  gmt  rirrlEa. 


^ 
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Lgain,  by  joining  the  points  II  H".  U'  II'",  H"  II"",  &c.,  we  fonr  a 
third  pentHgou,  TT'T",  &c.,  the  sidfs  of  which  are  portions  of 
another  set  of  subordinate  great  circles.  It  will  be  obser\ed  also 
that  the  points  u  n'  «",  the  middle  points  of  the  sides  of  the  pen- 
tagon T  T\  &c.,  and  the  points  0  h*  V\  the  middle  points  of  the 
sides  of  the  pentagon  II  II'  W\  &e.»  are  all  symmetrically  related, 
by  their  positions,  to  the  primitive  pentagon,  A  bimilar  observa- 
tion applies  to  the  points  c  c*  c"  and  c,  e/  r/',  &c.,  the  points  of 
intersection  of  certain  lines  of  symmetry  as  representea  in  the 
figure.  There  are  also  many  points  of  intersection  in  the  figure 
not  designated  by  any  letter,  and  by  joining  any  pairs  of  these  points 
respectively  we  might  form  an  immense  number  of  additional  sub- 
ordinate great  circles,  all  bearing  some  relation  of  symmetry  to  the 
iifleen  primitive  circles  and  to  those  more  immediately  derived  from 
them. 

The  inmiher  of  subordinate  circles  whicli  might  thus  be  drawn  is 
really  unlimited.  All  of  them  properly  belong  to  the  pentagonal 
reseau  in  the  complete  acceptation  of  the  term,  but  it  is  manifest 
that,  taking  them  in  the  order  of  their  formation  as  above  indicated, 
their  symmetrical  relation  to  the  fifteen  primitive  circles  becomes 
more  and  more  obscure.  It  is  therefore  reasonable  that  in  any 
questions  in  which  this  symmetry  is  essentially  involved,  we  should 
assign  different  decrees  of  importance,  or  weighty  to  these  different 
orders  of  aubordinate  circles.  Our  author  has  estimated  their  re- 
spective vjeiffhts  nunierieally,  but  their  absolute  numerical  values  arc 
obviously  of  no  importance  except  so  far  as  affording  some  sort  of 
guide  for  that  more  general  estimate  which  alone  can  be  of  any  mo- 
ment. He  has  designated  the  nmst  im|>ortant  circles  by  names* 
derived  from  the  immediate  relations  which  they  bear  to  certain  of 
the  regular  solids.  The  relative  values  thus  assigned  to  these  prin- 
cipal circles  arc  proportionate  to  the  following  numbers  : — for 

The  primitive  great  circles 462 

The  Octacdrics 612 

The  Regidnr  Dodecaedrics   360 

The  Rhomboidal  Dodecaedrics 110 

The  values  assigned  to  other  lines  is  much  smaller,  varying  from  24 
to  2.  But  these  numbers  must  merely  be  understood  as  indicating 
that  the  great  circles  comprised  in  the  four  classes  above  named  are 
those  in  which  the  characteristic  symmetry  of  the  pentagonal  reseaa 
is  most  obviously  exhibited. 

To  complete  the  whole  reseau  of  the  sphere  wc  must  produce  all 
the  lines  represented  in  the  single  pentagon  of  our  diagram  into 
great  circles,  and  complete  the  same  process  for  everj*  pentagon. 
Many  of  the  great  circles  thus  drawn  commencing  with  different 
pentagons  will  be  identical,  but  still,  even  if  we  proceed  uo  farther 
with  the  process  than  is  imlinited  by  the  actual  lines  and  points  of 
intersection  represented  iu  the  diagram,  the  number  of  great  circles 
which  are  independent  of  each  other  will  be  immense. 

*  The  names  arc  attached  to  the  r^pcctive  lines  in  the  figure. 
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Such,  Gcatlomen,  is  the  rheau  pentayonol  of  ih 
French  geologist.  In  my  t'xiilanaiiuu  uf  it  1  h&«e  omitted  aU  tbv 
itiitnorouH  «nd  romplrle  detnils  given  by  ita  author,  hoi  I  tnus  t^al 
what  I  have  stHted  will  eunhle  you  (o  undersUnd  liU  theory,  sod  to 
judge  fur  yuurvelvea  of  the  degree  of  iiuportaiioe  which  wmf  flllaill 
to  it.  l*he  theory  of  the  |>eutaguuAl  rt»tau  AMcrts  the  Appnnimalv 
coincidcuct*  of  each  of  the  author's  great  rirrles  of  r^errt^r^  witk 
dome  great  circle  conkprised  in  the  retfou  \  »o  that  thr«c  ffrtat  rirri^t 
of  reffrencej  itistcatl  of  being  draim,  u  it  were,  at  randam,  on  the 
Hiirftiee  of  the  globe,  are  connected  bv  a  well-detined  gvomcCricml 
law»  and  belong  to  a  Bjstem  of  which  the  symmetr}'  is  as  pet&ct  ■• 
that  of  any  ny^tem  of  great  circles  which  can  he  deitrribm  oo  thr 
surface  of  a  spliere.  The  number  of  great  «rcle«  of  the  return  witli 
whirh  ^reat  rirclea  of  reference  oi  known  existing  nystiMZia  coinctiip, 
U  rery  small,  but  it  xs  considered  that  other  tiy»teni«  may  T«t  W 
formed^  though  the  whole  numbiT  that  ever  couid  bi*  furmrd  d^  cx< 
istiug  i>aiiBes  i^i  probablv  Uuiiled  by  the  luturr  of  thoac  cauaca  aAd 
the  condition!!  under  which  tJiey  operate. 

The  mauncr  in  which  M.  Khe  de  Ueaumoat  first  proceeded  to  teM 
his  theory  was  to  calculflt^*  the  angles  inchided  hotwren  the  prinapal 
circles  of  the  pentagonal  reteou*^  and  to  com|kare  them  with  the 
•eriea  of  angle.*  alnive  mentioned  as  included  betwwu  diffcmt  pain 
of  his  ffreai  rirrfrs  of  rrf&reneff.  In  this  eomptmoa  hr  olitnwl 
an  ft]»proximate  accordance  suflicient,  as  he  roncrived,  to  sllVstd  a 
stnnig  &anctiun  to  hia  theory.  Still  the  infen*nceK  from  thrar  a^ 
proximate  cnincideiices  of  angnUr  valuea  were  nrce««arUy  aomrvbat 
vague.  The  real  quc«tion  to  be  decided  was — could  the  pvotj^cooal 
rtMemt  be  no  applied  to  a  terrMtriat  globe,  on  which  all  the  mtmi 
circleM  of  reference  were  delineated^  ao  that  those  great  circles  aoaold 
actually  coincide  with  great  circlcft  furniing  a  fiart  of  ihr  rMMV 
itself  \ 

Our  author's  tint  mode  of  aoswrring  this  question  was  a 
graphical  otte.  He  constructed  a  |wnt4igonal  rmrau  witJi  its 
pal  great  circles,  of  tine  thread,  and  of  such  ditneiuiuiu  as  to  fit  aa 
accurately  as  |>o*9iblf  un  n  common  terrestrial  globe*.  Tlkos  amdird 
it  might  be  nio^ed  into  any  required  poi^ition,  and  the  first  wnccC 
was  to  find  that  ]KHiiiion  in  wliich  ftome  uf  ilv  great  cirdca  aboald,  if 
poMibte.  coincide,  at  U-OMt  approximately,  with  the  j^r^^it  cirvira  ^ 
rffrrence.  For  thi«  pur}K>M'  the  central  point  of  one  of  tb>  ttUKa 
sons  was  assumrtl  to  coincitle  uiih  a  point  in  a  given  latitade  aad 
longitude.  This  waa  DOC  sufficient,  however,  to  fijt  conipletrU  tW 
position  of  the  rrscdw,  for  it  might  still  be  turned  about  a  diainetet 
terminating  in  the  point  just  mentioned.  Another  condition  »a^ 
therefore,  ueces&ary.  The  one  selected  was,  that  ooe  of  the  great 
circles  of  the  rearau  luuMung  through  the  aasimird  point  of  given 
latitude  and  longitude  should  mak«  a  given  angle  with  the  mmdJMi 
at  that  |Kjiiit. 

Wlii-n  our  author  ramr  to  represent  all  his  ^real  dreim  af  m^*> 
enrr  for  his  Euro)>ean  systemH  st  oner,  hr  found  that  a  mnndefablt 
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number  of  them  intersected  each  other  within  a  space  of  compam- 
tively  sriiall  extent  in  cciitnil  Europe,  anil  he  appears  to  Iiave  been 
struck  with  this  fact.  It  was,  however,  only  the  consequence  of  the 
assumption  he  had  expressly  or  tacitly  made  in  detemiiniog  the 
positions  of  hix  rirehu  of  rrferenee ;  for  he  assumes  the  lines  of 
elevation  of  each  system  to  be  comprised  in  a  zone  which  will  com- 
monly l>c  bisected  by  the  great  circle  of  the  system,  and,  since  all 
the  luics  of  his  different  European  systems  lie  nearly  in  the  same 
region,  many  of  the  corresponding  ffreal  circles  of  reference  must 
necessarily  meet  in  the  central  part  of  tliat  region.  The  proximity 
of  these  points  of  intersection  to  each  other  seems,  however,  to  have 
suggested  some  point  near  to  them  for  one  of  the  pentagonal  centres. 
It  was  finally  chosen  in  lat.  50'^  -IC  N.  and  long.  8'^  5j'  E.  of  Paris, 
ueartoRemda,  in  Saxony.  The  second  condition  was,  that  the  great 
circle  DH  of  the  reaeait  should  coincide  with  the  rpvat  circle  of 
reference  of  llie  system  of  Tenara.  It  makes  an  angle  of  13'^  9'  41" 
with  the  meridian  at  the  point  D.  It  also  passes  throngh  Etna. 
Thf  |»osition  of  the  resean  is  completely  fixed  hy  these  assumed  con- 
ditious,  but  since  it  may  require  correction  when  otir  data  shall  be 
more  complete,  M.  de  Beaumont  considers  the  present  detcrmi- 
uation  as  only  prociaiomU^  though,  probably,  not  erroneous  in  any 
material  degree.  He  has  given,  in  his  work  (PI.  v.),  the  ]ieutagon 
which  has  its  centre  near  Iti-mda,  delineated  on  a  map  of  the  region 
included  in  it.  It  comprises  the  whole  of  Europe,  a  small  part  of 
Asia,  and  a  large  extent  rtf  Northcru  Africa.  The  great  circles  of 
reference  of  all  the  European  systems  are  also  delineated  on  the  same 
carefully  executuLl  map.  The  pentagon  aiul  map  are  drawn  accord- 
ing to  the  pnommuc  projection  on  the  tangent  plane  to  the  earth's 
surface  at  the  point  with  which  D  coincides. 

We  must  now  proceed  to  compare  the  positions  of  these  ffreai 
circles  of  reference  with  the  circles  of  the  pentagonal  reseau  in  tl»e 
determinate  position  lussigned  to  it.  And  here  I  may  remark,  that  if 
it  were  the  question,  whether  the  coincidence  between  these  two 
groups  of  circles  were  exact  or  not,  it  would  ht;  easy  to  decide  it. 
The  difiiculty  arises  from  the  fact  of  the  coincidence  sought  being 
only  aj}j)roxiniate,  for  this  involves  the  further  oucstion — is  the  coin- 
cidence suificicutly  near  to  justify  the  conclusion  that  the  general 
phsenomena  of  elevation  ore  not  only  due  to  a  physical  cause  ytcr- 
fectly  general  a.s  regards  the  whole  of  the  earth's  surface,  but  also 
such  that  the  pentagonal  reseau  shall  be  the  accurate  geometrical 
type  of  the  resulting  phainomeua  ? 

lu  the  first  jilace,  we  find  the  f/reat  circles  of  reference  for  the 
following  tea  systems  represented  on  the  map  as  passing  through  the 
pentagoual  centre  D  : — 

System  of  Tenara. 

System  of  Thiiringerwald. 

System  of  tlie  Khine. 

System  of  the  Hallons. 

System  of  Finislerre. 

System  of  tlic  Netherlands. 
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Syitom  of  the  CMf  d'Or. 

SyvU-in  of  the  Wc»tcn»  Alp«. 

Sy8t<<m  of  ('Ortiira  and  Sardiiiiii. 

System  of  tlie  North  of  Kagluid. 
I  have  alrently  explninetl  tlie  reaitou  why  a  roiihidpnihlr  niimbrr  of 
the  circleM  of  referrnce  of  the  Euru|>eaii  tysterus.  lu  dctmninwi  liy 
our  author,  nuut  uecMsarily  iiitereeft  eaeh  olhrr  hmt  •  ammmm 
point,  and  1  havu  also  o xplutULHl  (p.  wwiii)  tht*  uncertaiiityof  thcpo^ 
tioo  of  the  centre  of  rednrlion  of  eai-h  of  thcftv  circlm.  Tbst  ocntfvv 
it  will  hp  rmdlerti'd,  wa.s  assttmeti  for  each  paiticiUax  ■jlUm*  Tbc 
ten  circlr-E)  of  rcforcnce  for  the  aboie  ten  systMKii,  tt  prwiowly  lirtrv- 
mined,  pn»8  nrar  to  the  point  L).  and  they  are  now  ■Miimwt  In  paa 
ftccnratoly  thrmnjh  that  point,  which  thus  beoomM  a  eomnMm  riahi 
of  reduction  for  them  nil.  In  a4.-oordnnef  with  this  aafUiiiptiim» 
circle  has  been  n«>Vfd  Interally  from  it»  position,  as  iirrrimwly 
mined,  throngh  an  nnf^ular  vfMee  in  genrral  .•tmall,  ' 
of  the  Hhine  amounting  to  al>out  3'^  or  W  aud  in  tii  noitki  of 

Kagland  to  the  amount,  I  conccire,  of  7^  or  8*^.  In  thnt  <l»|ilBr»> 
mc>nt«  there  is  nothing  inconsistent  with  the  prerioua 
determinations  of  the  positions  of  these  great  circle*. 
refntrds  them  only  aa  prorimonat,  hut  after  having  assuroe<I  tlw  Icb 
grrat  ri>r/e#  o/"  r«^»Trwf r  altovf-mentioned  to  pass  »cf*u rat rW  thrangk 
the  pcntagonnl  eentrc  l>,  their  poaitious,  it  must  br  rrnienioeml,  or* 
uo  lungiT  provUifmat,  rxeept  so  far  as  the  f»a«tion  of  tlir  wholr 
rtfitraa  on  the  ctith's  inirf»c«  is  iOi  tod,  inorooTcr,  uiU««»  the  pot^ 
tion  now  assigned  to  tbc  rMMTM  b*  wry  approrimatrhr 
whole  I'videnec  at  present  addueeil  in  favour  of  t1>- 
less ;  for  tlmt  cvidvnoe  mts  rotirrlv  on  that  nppruv 
of  lincM  of  the  rrwatt  with  aetiul  lim-K  of  rlevatino,  wliwh  woald  b» 
totally  destroyed  by  any  but  wry  small  diftplacemrnta  of  tlw  wWr 

Now,  the  imposMihiUty  of  altering  roatvrially  llw  igaMam  of  tW 
^eat  rirrtm  of  rr/rrrnrr  of  thr  Kuropf«n  STVtstMw 
they  have  been  from  the  factx  aSortli.'d  by  a  hmitivt  rsfioa* 
(o  ine  U)  lead  to  very  important  infrrciices,  to  which  mlt  author 
not.  I  think,  madr  any  distinct  alluifion.  Wr  may  aUow  tlic 
iion4  of  these  gniit  cirelra  within  the  limited  n^ioo  of  Eoropv  Isi  W 
detrnniniMl,  liahli'  to  an  lTn)r  not  fxrreding  3"  or  4'  ;  but  1  liBve 
already  tx|jlaiutHl  that  their  aMgurd  ponitioiu  withtu  tliat  rrgio*  (OS 
dcpcudiug  on  their  eentrrs  of  r^ivrttun)  may  be  liabW  to  a  taaA 
gTMter  rrror  (p.  xxxvii).  Now,  rt-fVrrin^  more  cvpeciaUy  to  the  loa 
ffr*€t  circUa  of  refemtce  abovr  mmtioord  aa  paasMg  ihnm^  lbs 
pentagonal  centre  0,  the  eTidt*nes  dedorible  frtmt  tbna  m  mwarcf 
our  author's  theory  dcuoihU  cntirelv  an  thrir  pouing,  if  not  OMl^fll 
least  vrry  approximately  thn)u;ch  tfiat  f>oi!it.  the  amciuut  ofadaUMttb 
deviutiiiu  fn>tn  wueh  i^o-iition  being  it:  han  tUr  error  lovhicib 

a**   nho^c   oxpUiurd,  the   TM)^ition4  ■\       '  itsaumctl  U> 

liable.     Fur  if  these  deu;  not  Tvrr  pmwl,  tbc^rMil 

of  r^/crrnrr  ei>uld  not  hi   i  ■  R^*^  afds*  til  the 

ing  through  D  u  tlicir  proper  repr««rut«ti«r««  «ml  tbe 
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which  rcdts  on  the  approximate  coiiicideticc  of  these  two  sets  of  g^eat 
circlefl  would  be  iiiTalidatetl  in  a  degree  proportionate  to  the  uncer- 
tainty with  which  the  positions  of  the  (/reaf  circUt  of  reference  are 
determined.  If  tlie  Kuro[>ean  systems  should  be  proved  to  extend 
OTor  much  wider  regioMH  than  that  of  Western  and  Middle  Europe, 
there  would  no  longer  be  the  same  uncertainty  respecting  the  centret 
of  reduvtion  of  the&e  ^r^a/  circles  of  refert^nce,  and  the  evidence  de- 
duced from  thcni  would  become  pruportionnlly  more  determinate. 
At  present  the  great  uncertainty  rcg[>eciing  these  centres  appears  to 
me  to  invalidate,  in  a  great  degree,  the  exiUinif  evidence  in  favour  of 
our  author's  tlicory. 

Suppose,  however,  that  we  admit  the  fact  of  ten  of  the  European 
cireies  of  reference  passing  exactly  through  a  single  point,  the  |ien- 
tagonal  centre  D.  Let  us  next  examine  the  evidence  deducible  from 
the  approximate  coincidence  of  these  great  circles  with  the  lines  of 
the  reaeau  which  our  author  has  taken  for  their  true  theoretical  rc- 
preftentatives. 

I  must  here  agaiu  refer  you  to  the  excellent  map  wliich  accom- 
panies M.  de  Beaumont's  work,  for  the  graphical  representation  of 
nis  great  circlet  of  reference.  The  table  in  page  1 123  will  ciuible 
you  to  apjireciate  accurately  the  deviation  of  each  great  circle  of  the 
European  syHtern«i  from  the  line  of  the  ))entagonal  reseau  wliich  ia 
its  theoretical  representative.  To  the  twenty-one  systems  recognized 
as  European,  are  added  the  great  circk's  of  the  \'olcauic  axis,  tliat  of 
the  f/rfl/,  and  that  of  the  Azores, 

We  ohserve,  m  this  table,  that  in  two  cases  out  of  the  tea  central 
systems  there  is  a  difference  of  nearly  2J'^  between  the  great  circles 
of  reference^  as  at  present  determined,  and  their  respective  represen- 
tatives, the  corresponding  diffea-nces  in  the  other  cases  being  for  the 
most  part  about  1',  except  in  that  of  Tenara,  which,  as  I  have  before 
stated,  is  assumed,  in  fixing  the  position  of  the  reseau,  to  coincide 
with  one  of  the  primitive  circles.  Vic  must  also  recollect  that  tho 
determinations  of  the  angular  positions  of  the  great  circles  of  refer* 
emee  are  liable  to  a  possible  error  of  3^  or  4^.  It  is  not  that  an  error 
to  that  amount  is  likely  to  exist  simultaneously  in  every  one  of  these 
great  circles,  but  any  one  of  them  nmy  he  so  affected.  Now  the 
Question  is — whether,  if  we  shoidd  draw  ten  Unes  at  random  through 
I),  the  angular  differences  between  thetie  lines  and  the  lines  of  the 
reseat*  nearest  to  each  of  them,  would  be  generally  nmch  greater  than 
those  above  given  in  the  table.  If  not,  then  the  approximate  coin- 
cidences betwern  the  great  circles  of  refer&ttre  and  their  represen- 
tatives in  the  iH'ulagonnl  reseau,  indicated  by  the  table,  afford  no 
erideoce  that  those  great  circles  constitute  a  system  havuig  any 
especial  and  necessary  relation  to  the  pentagonal  reseau. 

In  deciding  this  question,  we  must  first  determine  what  circles  of 
the  pentagonal  reseau  must  be  admitted  as  those  from  which  we  are 
to  measure  the  angular  distances  of  the  great  circles  whieh  are  to  be 
compared  with  them.  The  whole  number  of  great  circles  is  indefi- 
nitely great;  but  we  have  seen  that  M.  de  beaumont  has  assigned 
different  degrees  of  importance  to  different  sets  of  these  circles,  and 

d2 


M 


Hi 


PROCEEDINGS  Or  TOE  GEOLOGTCAL  SOCIITV. 


it  here  soems  moat  reasonable  to  take  ail  those  sets,  the  tmportaooe 
of  wliich.  according  tu  the  author's  own  niiinerical  cstimAtc*  u  not 
lesti  than  that  of  any  of  the  circled  which  lie  had  svlected  as  titeorvti- 
cal  representatives  of  his  t;reai  n'rclrs  of  rrferrnce  <jf  tlie  Eiiropam 
systems.  Many  of  these  would  not  pass  through  D,  Uut  I  wiD  finC 
restrict  mvself  to  those  which  do  mo,  and  uhfo  jtass  (hrougfa  anir  of 
the  sets  of  poinU  U,  II'  &c.,  1. 1'  &c.,  T,  V  &c..  a,  a'  4c.»  &,  A'  i<r., 
r,  r'  &c.,  and  h^  h'  &c.,  Iwcaust*  thesi-  arc*  points  through  aotnc  one 
of  which  in  each  wl  M.  dr  Ueauinoiit  ha&  taken  a  fireat  cirele  ta 
represent  one  of  his  Kurojtr&n  gn-at  circles  of  n-ffrcncc.  Il  will  lie 
euHicient  to  take  tlio  portion  of  the  Hphen*  lyin^  U-tween  two  K^val 
circles,  such  as  DH'"  and  Ul'",  tiinct' everything  is  Kvmmrtncal  m  ih* 
other  siniilnr  portions  uf  the  Hpherical  surfm*!".  The  anj^li'  hoiwrm 
two  such  circle*  i*  IMt',  and  when  they  are  prudun-d  ht  th*^r  other 
point  v(  intiTttectiou  dianielrically  opposite  to  U,  ilu*  tiumbrr  o^ 
points  bt'twi-on  thfiu,  such  ns  ihoM*  above  specititHl,  is  about  thtrtv. 
According  to  the  rough  cnlculatioiiii  1  have  mndt-,  tlii'  ftmaUnit  uk» 
which  a  great  circle  from  1)  through  one  of  tliesi*  poiniM  uialea  wuh 
DIV"  is  m*arly  -1^^  which  is  aLno  the  an;i;le  made  witli  Dl'",  by  a  ^ttaf 
circle  through  1)  ami  auother  of  the^e  ti|H<cihcd  points.  T^  ■i>|^ 
between  any  two  contij:uou»  circles  inicrniediAteto  thf  two  jiut  moi- 
tioiied  never  exceeds  '2\'\  and  \a  ireocrally  tMUbidermbly  leu.  SnppoHt 
■low  we  draw  at  rnndoiri  a  threat  circle  ud  the  trphcre.  or  a  »trmijcht 
line  in  the  diflti;rain,  lliroujrli  D  and  lying  wiihin  thi-  angle  II"*  D  I'*, 
If  the  line  ao  drawn  biaeci  the  angle  uf  4}^  either  betuiru  DW^  ami 
the  iirarett  lini*  of  rhe  peutagonal  resrau  drawn  a«  above  trfntinnrdi. 
or  bi'twcfu  1)1'"  and  the  hue  of  the  resrau  m-arri^t  to  tlin!  lU 

then  deviate  by  about  'J^^  from  eitlier  of  the  comijnioua  .  .^ 

rMMUf ;  hut  if  the  great  L'ircli\  or  Une,  drawn  at  raiulom,  he  m  maj 
Other  position  within  the  anj^le  11'"  D  1'".  it  i-aunot  driiate  (ton  w 
wmnai  line  of  the  resemi  by  more  tluui  I J '  (since  the  anj^  bet«««a 
two  ooDti^oua  lines  does  not  nceevd  *J^^).  and  the  devtatioo  vriO 
gMMffally  Ijc  much  Icm.  Now.  if  we  refer  lo  the  table  aliove  iiris* 
tiODMl  of  the  ftuglea  between  the  European  yrea/  circles  of  rrferttktt^ 
as  provisioually  determined,  and  (heir  rr»p«ciire  rrprcamtjiiivcs  m 
the  pentagonal  restftv,  we  1^ad  tlkom  quite  tH|ua]  lo  those  ju3t  mm- 
tionod.  When*  then  is  the  proof  that  the  tfrcai  rircUs  of  re/rrrmiv 
which  may  pass  through  1),  may  bi*  better  rcprc^otcd  by  ihrciirles 
of  the  pentagomil  rfncau  through  thai  point,  thaji  any  other  wft  of 
circles  arawn  through  it  entirely  at  random  I 

1  ha^c  here  admitted  the  s»«uinii(tun  that  irrtain ^rc«/  vititm  y 
rr/rrcHrr  pass  accurately  through  l> ;  but  let  us  uov  aafiiMMe  thrm 
to  |uiA»  nrar  to  D,  r  e.  within  a  few  dei^rees  of  it,  a  vuppoatlMMi  very 
far  more  probable  titan  the  former.  Then  wr  bring  in  many  ntlvr 
circles  of  the  r9$eaM  with  which  (wxr  gr^at  eirc/ra  uf  r^frreme*  mtf 
be  compare<l,  as  M.  dr  IWaumout  Itas  doue  with  mpevt  lo  tknr 
eire/#«  of  refrrmrc  which  do  not  paM  llirough  I).  In  surh  emtt  the 
angular  Kpa<v  l>ccomcs  «till  mi*re  sutMli\ided  by  i-ircin  nf  the  i  ntmm 
exactly  similar  to  tho«c  which  our  author  tias  put  into  m^aiaitaMi. 
This  only  shows  more  ubvioiuly  the  impoaaihthty  of  deacribit^  aay 
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sysletn  of  ffrent  circles  on  the  siirfape  nf  a  sphere  whirh  might  not  be 
just  as  well  represented  l)y  the  pentagonal  rr»eau,  as  that  particular 
system  ibnned  by  theyrew/  cirr^Mo/'rr/Wmrr  of  thediffercntjiarallel 
systems  of  elevation,  whether  detemiined  ])rovisionttlIy,  or  with  all 
the  accuracy  with  whicli,  from  th'j  nature  of  the  phenomena,  we  can 
consider  it  possible  to  dctcTinine  them. 

It  might  a])pcar  from  certain  incidental  expressions  of  our  author, 
that  he  regards  the  indefinite  number  nf  circles  which  may  Ik-  drawn 
in  his  pentagonal  rejiran  ns  one  of  the  preat  resources  nf  his  theorv ; 
and  hiul  it  been  a  question  of  accurate  instead  of  npprnxintatfi  coin- 
cidence of  two  systems,  it  might  jierhups  have  been  so  regarded. 
Hut  in  the  actual  case  it  appears  to  me  to  bo  thia  very*  cireunist^uicc 
which  invalidates  any  proof  which  can  possibly  be  given  of  this 
theory  of  the  pentagonoJ  reerftu.  The  great  uncertainty  also  wliich 
attaches  to  the  present  determination  of  the  provisional  ffreat  eiri'Ua 
of  f^fei'enr_e  a[>pi'ar8  to  me  to  render  it  impossible  to  make  n  compa- 
rison between  them  and  tlie  great  circles  of  the  reaeau  ?ufticienlly 
satisfactory  to  allow  us  to  deduce  from  it  any  proof  of  our  author's 
theor)-.  The  only  circumstance  which  could  at  i>resent  liare  aflforded, 
in  my  estimation,  a  presumption  of  its  truth,  would  have  been  that 
of  the  approximate  coincidence  of  the  yreai  cirrlm  uf  refWenef  with 
those  comparatively  few  circles  only  of  the  rtfueatt  which  pri'sent  to 
us  the  most  ol)vion8  relalioTis  of  sv-ninietry.  This»  however.  Ls  far 
from  bring  the  caM',  as  appears  at  once  from  the  vast  number  of 
circles  belonging  to  those  classes  from  which  the  author  ha.s  selected 
his  represcntAtive  circles. 

M.  de  Beaumont  has  not  explicitly  ti'Stod  !iis  theory'  exactly  in 
the  maimer  I  have  now  done.  He  has  insisted  on  the  apuroximatc 
a{'cordunce  of  two  series  of  angles,  as  I  have  already  statco,  tl»e  one 
series  containing  the  angles  between  pairs  oi great  cirrien  o/ rrferenee, 
and  the  other  coutiuning  angles  between  certain  pairs  of  lines  of  the 
pentagonal  reaeau.  But  this  accordance  is  simply  a  consequence  of 
the  approximate  coincidence  between  each  cirrte  of  reference  and  its 
representative  circle  in  the  rexeau,  which,  as  I  have  endeavoured  to 
show,  appears  to  me  no  greater  than  that  which  might  exist  if  we 
should  substitute  lines  drawn  at  random  for  the  actual  rirrfes  of  re- 
ference. The  (inal  lest  of  the  tlieory  must,  I  conceive,  be  thai  which 
I  have  applied  to  it.  The  inference  wliich  I  should  draw  from  the 
ftjtproximate  accordance  of  the  two  above-mentioned  series  of  angles, 
as  well  as  from  an  inspection  of  the  maj)  on  which  t\w  great  rirr/es 
of  reference  are  delineated,  is  merely  that  the  physical  cause  to  which 
lines  of  elevation  are  to  be  referred  has  so  acted  as  to  distribute  those 
lines  pretty  W|ually  with  reference  to  different  points  of  the  compass  ; 
but,  I  confess  that  1  can  s4'e  no  solid  groimds  for  the  induction  that 
the  author's  great  circles  of  reference  have  any  necessary  connexion 
with  the  pentagonal  reaeau. 

Both  these  theories  of  M.  Elie  de  Beaumont — that  which  asserts 
the  parallelism  of  synchronous  lines  of  elevation,  and  that  which 
asserts  the  approximate  coincidence  of  the  great  circles  of  reference 
of  such  ]Uirallel  systems  with  circles  of  the  pentagonal  reseau — are 
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casvnlinlljr  ffeametrirat^  luiil  su  far  are  indcpendonl  of  ihc  phyiical 
catisoa  to  wliirh  the  |tlin>nompuA  ntay  be  leferrwl.  Thr  proa6  ut 
them  must  iiecp»Mirily  rest  on  obsx^rvatiou  iutirprbdt^tU  of  mnr  m* 
TcstigBtion  ul'  (hr  ojifnitioii  nf  rnrchiiiucal  agronea*  on  miKfal  hm 
complete  without  any  pliysical  hypoilu'sU  whatever  if  th* 
wiTP  sufficifiillv  ejract.  Hut  where  approximafe  prooffi  are  ftl 
the  nattm*  of  tW  cajm*  will  admit  of,  the  proUulile  truth  of  tibe  iImb 
rit»  may  hf  increastHi,  if  it  ctin  Ih'  ^huutt  (hat  the  Iaw4  whkll«  aecanl^ 
in^  to  the  theories  chamctertze  (he  plinrnoineua  would  be  the  MM^ 
MTV  results  of  HOiiu'  probable  mtrhanical  a^^rucv. 

Kegnr<iiitg  the  subject  iu  this  point  of  rii-w,  (lie  question  natvnDjr 
fiii^gesta  il«elf — whether  phwuoiiiena  of  deratioD  charaotenied  wf 
any  law  of  symmetry,  like  that  for  iimtaucc  of  the  pentagonal  tmtmm^ 
would  result  from  auy  assitniable  phyjiical  cause  acting  luu&rr  pn>> 
bable  conditions ' 

In  answering  this  (|Ucation  I  »1ul11  be  led  to  make  a  few 
ou  the  phy^icat  thccnt'  adopted  by  M.  de  Beaumout,  bat 
auy  intention  of  piiteriuf;  luto  «  full  diacuasion  of  it.  Tbe 
wliich  i\\\»  theory  assigns  the  phnnomttiaof  elevatioo  is  tli* 
tiun  of  ibe  earth'r)  miu>s  in  conaeqtaenee  of  its  rrfrigcrvtioii. 
aasnmod  that  the  primitiTe  state  of  the  earth  waa  ooe  of 
fluidity,  and  that  it  consists  at  present  of  a  »uiliditied  ilMlL  otviBHljf 
thill  compared  with  the  earth's  radius,  and  a&  amUBiHia  iaUfiHl 
fluid  niirlrus.  The  temperature  of  the  incipient  enMiftri  abrit  woeU 
decrease  faster  than  that  of  the  interior  nucleua,  and  would  Uwnrfbrt 
tend  to  coiitmct  more  rnnidlv  thim  the  nucleus.  During  llw  iriiMl 
fita^'i  therefore  of  soUdihcalion.  the  tiheU  would  be  in  A  ettMcf  U^ 
9u>n  unless  relieved  by  tbe  formatiou  of  cracks  and  ^$mam»  Ahttm 
oeitain  time,  however,  wlkieh  M.  de  Beaumout  considm  ta  hmm 
iibce  expimtl,  the  converse  would  hold.  The  fluid  ni 
raet  mure  rapidly  than  the  solid  cnwt,  and  wimld 
to  sepsrate  imru  it,  and  thua  lea«re  it  unsupported 
■nch  cas4\  if  the  crust  were  Kiffieiently  thin,  it  mijeht  be 
support  itself,  and  uiifcht  therrfWr  collaf»M*  by  itn  weight,  and  w* 
conceive  ridges  and  furrows  to  Im*  thu9  proilueed  on  its  forlWr, 
•tiCuting  loagitodiual  Unee  of  elwatxm.  M.  de  Bcwonoot  tn 
Umn  ooUqiMi  to  take  ptMi  mdUMtf  at  diitiiMt  rpoclii» 
difdoet  aymma  of  srnchronotu  parallel  linea  of  eWmleo  to  he 
•t  eeeb  «olkpee. 

Tlirrt  ran  be  no  dnuht,  1  oonceirei  tKat  the  nmtnctkD  of  tfaa 

lb'*  solid  rnist  arifting  from  the  rxcrcfllDgly  slow  dlOMBaliao  «f 
the  •upfHiriiug  Hind  pmsure  beoMtli.  wotdd,  m  a  irrval  mnwrr,  l« 
alio  slow  Kiui  eniUTunnrM.  Vhetbrr  this  would  be  attended  Mk 
•oddvn  and  %\ol  ^re  ■!  kttp  btervnb  of  ttne 

towertain.     1  ha-  hrpoUiMU  to  be  mot 

theory  which  would  ju^ifii  pnirnomriiA  nf  rleration  In  slow  amA 
tinnous,  or  tfi  •malt   aud  aftcu  repratcd   movemrnta.  tiian  to 
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which  attributes  them  to  movmeats  of  a  paroxysmal 
lia«r  no  uitnition.  bowrviT.  nt  dtamssiug  this  gmrrml 
which  mt  bare  at  prennit  but  very  imperieet  data. 
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thftt  thfse  mddcn  movements  would  roAiilt  from  the  cftii<u'  horo  con- 
tempUted,  let  tis  suppose  tlic  aolid  crust  on  thr  point  of  collnpsing 
under  its  own  weight.  If  the  L-nust  were  exactly  sphericftl,  of  uni- 
fonn  thiclcTieiw,  nnd  similarly  oonstiluted  thnmghout,  the  tendency 
to  yield  along  ffrcat  eirciet  wotdd  ueeessftrily  br  grt-ntor  thnn  along 
#ina//  circfcst  but  this  tetuleucy  would  be  no  greiiter  along  one  ;;;rnnt 
circle  limn  another.  This  exact  uniformity,  however,  in  the  tluck- 
nestt  and  consdtntion  of  the  crust  could  never  accurately  exist ;  and, 
eonfic<piently,  neither  the  forces  tending  to  crush  the  <iolid  crust,  nor 
its  power  of  resistance  would  he  strictly  uniform,  and  in  thid  irregu- 
larity we  have  the  cause  detertuining  the  particular  great  circles 
Along  which  the  yielding  will  take  place.  One  of  the  smiplest  hy- 
pothetefl  we  can  fiere  make  is  that  of  the  crust  l)euig  more  feeble  in 
the  region  immediately  surrouniLing  a  particular  point,  tbnn  else- 
where. In  such  case  the  yielding  would  take  place  either  along  one 
grcAt  circle,  or  simultaneously  along  several  great  circles,  passing 
through  that  |K)int.  The  actual  result  would  probably  be  that  this 
yielding  would  not  take  place  continuously  along  each  great  circle, 
but  sometimes  along  rtne  and  sometimes  along  another,  thus  forming 
a  *^itffm  of  detached  and  seporate  /inen  of  ^letation  of  synchronous 
/ormafiffH,  and  chnracteriiwl,  not  by  partiUclUtm  to  each  other,  but 
by  dherifennj  frtini  a  pninl.  These  diverging  linos  might  be  formed 
aimultanoously  in  any  direction  whatever  ;  but  let  us  suppose  them  to 
lie  between  two  great  circles  inclined  to  each  other  at  a  certain  angle, 
30*  or  40^  for  example.  We  mav  conceive  the  yielding  of  the  mass 
and  the  consequent  formation  of  longitudinal  liuesi  of  elevation  to  be 
coutinue<l  far  beyuntl  the  region  in  which  I  have  suj>po8ed  them  to 
commenee.  For  greater  distinctness  we  may  consiaer  them  to  ex- 
tend even  to  the  point  diametrically  opposite  that  at  which  they 
have  originated,  and  where  the  great  circles  again  intersect  each 
other.  The  [lortion  of  terrestrial  surfa<%  lyh»g  between  these  two 
bounding  great  circles  is  termed  by  our  author  a  fiueau, — a  term 
adopted,  1  presume,  as  expressive  of  the  fact,  that  the  space  to 
which  it  is  applied  tapers  to  a  point  at  each  extremity ;  and  as  far 
as  I  can  understand  his  meaning,  he  appears,  in  his  physical  reason- 
ing, to  consider  that  each  eottnpse  of  toe  earth's  crust  woidd  arise 
from  a  simultaueous  yielding  along  great  circles  of  a  Jvjtfau,  in  the 
maimer  al>ovc  described.  But  there  appears  to  me  to  be  on  ineou- 
sistency  between  sueh  a  view  and  the  theory  whieh  asserts  the  con- 
temporaneity of  lines  of  elevation  which  are  pttrnUrl  to  each  other ; 
for  the  lines  of  elevation  formed  as  above  supjwsid  in  theyiwfaM,  are 
divettfent  from  the  commcui  point  of  intersection  of  the  great  circles 
along  which  they  range. 

It  will  be  rerollected  that  our  author  s  lines  of  elevation  in  each 
paraUe!  tty$frm  are  portions  o{ ffrrat  cirrlrtt,  but  not  of  great  circles 
whieh  meet  in  the  same  point.  It  is  this  latter  circumstance  which 
characterizes  ihc/uaeau — that  space  within  which,  accurtling  to  the 
above  phtj«ical  theory,  a  contemporaneous  system  of  Hues  must  lie — 
in  ci>ulradistinctiou  to  the  :onf  of  uniform  width — the  space  wluch 
must  comprise  a  contcm[K)raueou8  system  according  to  our  author's 
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tftometrical  theory.  I  miiy  oot,  )>orhApfl.  hiivc  ju;ciiimtclv  muglit  hit 
inoniiinf*,  hut  it  is  cndcnt  timt  the  di^tinrtian  now  pointed  ami 
canuot  be  omitted  in  any  definite  theory  on  the  snhject.  THrtr  b 
only  one  limited  position  of  a  system  in  which  the  linrv  mi|chl  be 
equally  n*gnrded  n^  helongin^  to  a  fuivaUel  of  a  re>H/*'<iyfttnn,  or  lo 
(lie  ffivrft/ehf  system  of  R/ttgtau,  It  is  lliat  frluch  i»  dlf^taut  by  90° 
from  each  of  the  two  diatnetrieAlly  op)»o»ite  |tuints  in  which  tiie  mat 
circles  of  theyWcrtw  meet ;  for  in  that  no^ition  mohU  |Mirt)ont  of  tht 
diverging  fueni  circles  of  the  /uMettv  will  he  pnralM  to  earfi  ocImt* 
according  to  M.  Klie  de  Bofiumont'H  detimUon  cif  the  tvrm.  TUl 
rcninrk  applie<i^  very  Ap|>roxin)ntety  nt  lefl»t^  to  a  limited  iTitmilik* 
any  one  of  our  author*^  Iunropron  tttjtttrwA,  which  may  iir  cOMidBri 
either  as  a  part  of  a  more  cxtendcil  paraUri  »ytitpm  eompriatd  ia  A 
xonc  between  two  small  cirelci*,  and  bavinp  its  own  grrai  rtrr/e  ^ 
rr/ereiire  ;  or  a»  a  part  of  the  t/irfn/rnf  e-yslem  of  a/iwiroK  uf  wfakn 
the  extreme  points  arc  distant  DO"-'  from  the  centre  of  Kuropr.  Ob 
approaching  nearer  tn  eithor  of  thi>*e  points  by  extending  anx  ootti 
Ineiie  systems  eonsidernhly  beyond  »t*  Knropi*an  Imunclanr*.  tbr 
lines  of  the  Jusenu  wc»nld  begin  to  have  a  »«'n4ble  conirfp'ao 
towards  its  extremity,  and  wonld  no  longer  l>e  even  approximauly 
coincident  with  those  of  our  author's  paraiM  syntem.  unlivs  tliir 
y'iMCiTM  were  much  narniwrr  than  M.  de  Henumont  appear*  to  eOB- 
teniplate. 

Setting  out,  then,  with  nterhanieal  conyidermtiona,  I  alkoold  W 
mon'  ready  to  admit,  n*  the  general  law  of  contem[>orai>roai  fjMmM 
of  hneti  ot  elevnti(Mi»  the  di^ergi'ney  of  the  /vnrgit  tliau  thr  painHrf 
iiim  of  the  eonr.  I  do  not,  tiowcver,  iu4i«t  n{»on  the  eoodlUBvnHM 
of  any  mrchanical  reaxoiiing  in  u  can*  where  the  oonditioDi  of  tW 
pniblrm  are  so  iniperfivtiy  known  to  \i%.  M.  dc  BcmiDOnt'a  tlmrr 
of  parallelism  iti  a  gnfmrtrirnt  and  not  a  mtrk4mi^  thfnrr,  am 
must  U*  e^tnblihlieil  or  rrliited  bv  the  ol>t»erved  grometriail  cli^ 
meters  of  the  phicnom<>na,  and  not  by  abi^traet  mechanical  rnuoaiOK. 
Al  the  *4me  tnne,  the  geologiMt.  whatever  may  l>o  hi«  faith  in  tltc  lew 
of  paralU'll«n)  in  the  extended  m'mm'  in  which  ourautltor  insMtt 
it,  will  ncii'Marity  look  for  ait  rvplanation  of  iix  physical  Knd 
chanical  nignitiennee.  I  confcs*  that  I  am,  mywOi,  very  imprtircth' 
witiftfied  with  that  which  M.  de  Lteanmont  haji  given. 

Atler  the  foriiiatiuti  of  one  tiysiem  of  Inies  of  eleratiaQ,  wbHllff 

pmalle!  lu  a  zone  t>r  divergent  in  a  /"ttitrau^  a  continued  ahfnikiDB  ^ 

the  intenial  nuelru^t  nuuld,  nccortling  to  thi.%  thcurA',  gradtadiT  wmIh 

draw  it«  MtpT"''^*  'rom  the  internal  snrt'are  of  the  M>hd  d»elli,  till  it 

tfiT  a  tuddeii  coltapse,  from  «hich  oiKitlxT  nrvtcn  vd 

^  I  would  result ;  and  in  a  similar  maamf  we  nuy  nw- 

-iicoisaiare  fomMMiona  of  any  numWr  at  rorh  «y«tntt».     If 

in  be  rcftarded  as  a  paraltrt  ■y»tem.  ils  dimtion,  as  «v 

i(  I.   it*  reiirf»ented  by  itt  grrat  nrefe  o/  rrfrmtrw^  i.e.  tW 

great  (If.  i<  parallel  (u  the  totw  tu  tthieh  the  nv^tt-m  lint;  orif  Mcil 

lytttin  be  regarded  u  Uul  of  n/turam,  its  directioa  snKliI  br  ra|a«>- 

amlfd  by  the  craU  cirole  bisecting  the  fiuemt.    Ami  Mr  «e  mmf 

iMUttrftUy  tak,  whidMr  «•  crd  derivt-  from  auv  mecbaiuod  view  of  tW 
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subject,  reasons  d  jtriori  for  supposing  that  these  difftrcnl  (lircctions 
Uie  great  circles  of  refertnce  must  l>e  connected  by  any  law  of 
imctry  such  oh  that  of  tlit*  pentagonal  rfi^env  'I  Now,  since  we 
sliall  nil  ngn'o  that  those  plnrnomona  are  referable  to  thtr  continued 
action  of  physical  causes,  we  mnst  all  agree  that  they  must  be  con- 
nected by  some  law.  Also,  admitting  ihe  theoiy  of  successive  col- 
lapses of  the  eartVs  crn«t.  wc  may  admit  the  symmetrical  action  of 
gravity,  the  principal  causae  of  the  phiiMiomenon  ;  but  thi-*  wdl  give 
us  but  a  vague  idea  of  the  dirertions  of  the  great  circles  along  which 
the  enist  will  yield  in  these  successive  collapses,  and  no  idea  what- 
ever of  the  |)oints  at  which  such  yielding  may  ffrt/in.  These  direc- 
tions and  commencing  points  must  genernlly  he  tletennincd  by  focal 
causes,  of  which  we  are,  and  must  probably  ever  remain,  profoundly 
ignorant.  It  is  therefore  that  I  conclude  that  no  weU-foundcd  con- 
viction of  the  probable  existence  of  symmetrical  relations  between 
the  lines  in  (juestion  can  be  deduced  from  accurate  mechanical 
reasoning.  The  theory  of  the  rhcaxi  pentagonal  can,  in  my  opinion, 
derive  no  su]>porl  from  that  source. 

You  will  |>erceive.  Gentlemen,  that  the  two  parts  of  M.  de  Beau- 
mont's theory  are  distinct  from  each  other.  The  first  part  might 
be  true  to  the  fullest  extent  to  which  it  can  be  asserted,  while 
the  second  might  have  no  real  foundation  to  rest  upon ;  and  it  ia 
important  that  we  should  bear  this  distinction  in  mind.  I  caimot 
place  them  at  all  on  the  same  level  as  regards  the  evidence  adduced 
in  tht'ir  support,  and  the  rlainis  which  they  have  to  our  attention.  I 
should  be  sorrj'  to  express  a  harsh  or  hasty  judgment  on  tliem. 
There  is  much  in  the  attempt  of  this  enunent  geologist  to  establish 
his  theor)'  of  the  pentagonal  reseavy  which  carries  with  it  my  own 
sympathy.  1  believe  that  every  truly  earnest  explorer  of  the  works 
of  Nature  must  have  !iis  mind  deeply  imbued  with  the  coDviction 
that  in  every  part  of  her  domain  the  phrcnomeua  she  ])resent8  to  us 
Stand  in  relations  to  each  other  whtcli  we  express  by  the  term  /aic, 
snd  that  his  deepest  longings  will  be  for  the  discovery  of  such  laws. 
It  will  frequently  he  the  hope  of  such  discover)*  which  alone  could 
carr>*  him  through  the  laborious  details  of  his  researches.  No  reader 
of  M.  t\v  Ueaumont's  work  enn  fail  to  recognize  this  spirit  and  feeling 
in  its  author;  and  this  is  entitled  to  our  sympathy  and  admiration. 
An  impartial  mhid  can  scarcely  help  wishing  for  the  success  of 
effnrts  of  the  combination  of  ability,  ingenuity,  and  knowledge  like 
tlmse  exhibited  in  the  work  before  us.  At  the  same  time  we  are 
Ijound  to  recollect  that  the  higher  such  efforts  are,  the  greater  danger 
may  there  be  that  the  final  judgment  of  the  man  who  nnikcs  them 
may  be  unduly  warjied  in  its  application  to  tlie  results  of  his  own 
researches.  We  may  thtis  be  called  tipon  to  admire  the  iutellectual 
fKJwer  of  the  philosopher,  while  we  have  no  faith  in  the  theory 
which  he  advocates.  Such  is  my  own  feeling  with  respect  to  M.  de 
Beaumont.  I  should  fail  in  justice  to  him  if  I  were  not  to  testify 
to  the  great  ability  and  knowledge  displayed  in  his  work,  and  I 
should  be  deficient.  Gentlemen,  in  that  open  and  truthful  expression 
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(>f  npinioTi  which  I  owe  to  jotirerlTcii,  if  I  difl  not  dcckrr  rncf  wtokrt 
want  (if  fnith  in  (lir  lhr*>rv  of  the  |)rntAg<mjil  mr^nv, 

Eut'oft^an  »t/fit^mji  of  Si .  ih  lirttumoHt^  i/Hih  am  K^aminatiMk  ^ 
Mowt*  partft  of  tftr  Eriiifuff  on  trhirh  thri/  orr  foHnd»dl,^-'*Vht  UirofT 
iif  thr  [larnllolisiii  of  coiU^nipomncoiiH  lines  nf  rl^YBtioifu  mrti^  Ml 
linvc  juot  ohfW'nrr),  on  iU  own  inrl(>|u-n()rnt  rridrnn*.  Th*  wnolBU 
of  t'%H(Jpnw  brought  fonriird  bv  M.  ilr  Bmunumt  ij»  vrry  ^raM»  ml 
in  rnllrctrd  frum  aiich  a  variety  nf  sourcra  nnrl  ilrprnilii  on  thr  gmlu- 
pical  rilnirtnrr  of  fut  mnnv  rt'gtons,  thnt  it  i*  rxtrrmrlj  thIficvU  tc 
iL«ct*rliiirt  the  vxnrt  vnhie  of  iU  tlitTrrtrnt  portions,  ami  to  sriionite 
thnt  winch  oonntitutcs  indcni^iitlont  eviHencTC  frnm  that  which  ID- 
roliTJi,  ill  ft  greater  or  less  ocgreet  thr  fnnrlamrntal  aJwampboM  of 
the  theory  itjwlf.  All  that  the  itiihridiml  ^;t'oloKi»t  ran  tiq  t'Bticltftlj 
in  Nuch  an  inquiry  15  to  take  thoiw  n*gion>  of  which  the  atruetarv 
hoJi  lircn  mojit  fully  inviiitipntcHl,  nntl  with  which  hr  i»  UsC  9^ 
quaintitl,  nntl  to  rxamint*  critirally  the  rvitlonre  wluch  tliej  sffonl, 
nml  the  cnnchiMions  which  have  hiM*n  lirnwn  fn)m  it.  Thia  if  what 
I  liholl  cutU'Atour  to  tlu  with  n-spect  to  iiumc  of  thoM*  ports  of  oor 
own  ronntry  with  the  prologiciU  ntnicture  of  which  wp  art  beal  ac* 
qiiaiiit4'<l.  It  is  til  thfsr  iilnndft  thnC  M.  tie  Hi'ftuititmt  lioA  made  hii 
moM  freciuent  hikI  dintinct  niipfKls ;  and  it  xm  to  the  i*viclcac»  Iuum 
derivetl  that  uiy  critin.vniit  will  he  almost  entirely  r»tnct«d*  TlMa 
io,  OS  I  hiivt^  intitiinted,  a  Inrgi*  rnoKs  vi  evidence  dcrired  fron  ollitr 
eountrie«i  which  1  pnifess  not  to  discuM.  Such  a  diacmoM  cm  onlr 
be  iirolitAhlv  uiuliTtAkcn  hv  thou'  who  are  more  iniitnoUlT  Mi|«iiaM 
with  tlu*  phfTnoiiu'im  np|MMUr{l  to,  tlinn  oiiv  onr  f^eolagiol  on  0M^ 
rally  1m*  U-yond  n  nmipanttirrly  limitrd  re^on.  In  tlie  prHionnaaev 
of  the  restricted  tank  which  1  thiix  pro|MMi'  tu  mytrlf,  U  will  b»  al^ 
•olutely  ite(*es»ary  that  I  nhuuld  tirvt  Uy  hefurc  you  oxi  onllinr  of  tks 
ffpulof^cal  itnicture  of  thooe  partR  of  our  own  couulrr  to  whicli  f^ 
lereiuy  will  he  more  rspci'iAlly  made.  Thew  are  tlie  f\il««icalr  4>> 
Mrictii  of  AVale4  and  the  adjoining  KiigltBh  cuuntiea.  and  of  the  Norik 
of  England,  tuf^ether  witli  the  more  reeenl  grulooeal  district  of  tko 
ionth'Caateni  part  of  thi^i  c^nmtry.  In  tluii  >ketch  my  object  will  lie 
to  direct  your  attention  to  thow  phivnimiena  only  whicb  MariliTrctiy 
on  the  qiieatiotu  before  tu.  x\ud  hen*  lei  nie  rrniark.  that  if.  in  ilt^ 
ctiMing  oo  comprehenaive  a  ttkeory  ua  the  one  before  u^.  1  may 
to  founil  ohjeetiona  on  pluenumena  extending  over  oroMi  of  too  \ 
ntftit.  the  obrioof  antwcr  will  U-  that  they  ore  only  tJie  m 
which  M.  de  BMumont  hnif  hiin»elf  Ap|M*«led  for  ill* 
of  Ida  thvory.  Aiid  further.  Oeulk-meu.  let  it  not  be  th— gbt  ikat 
my  objeciiou»  ore  wkmI  with  aav  Cftvilliiif;  apirit  of  hoatiUlT  l»  lh» 
theory  of  this  diiCiiwiitth«l  (t^ologiit.  but  tiith  a  viaMt*  Mirt  «f 


elieitinfi;  truth,  and  or  elevating  tlie  noble  aoenco  wv  nUtmM  iMoila 
proper  place  anion);  the  more  rij^roua  iikductiw  wiinMa,  TMs 
theory  i*  ni»t  hmuirht  treforv  ut  in  tluit  va^^and  ii 

which  r-'  -1- Vr  it  little  more  than  an  appeal  to 

but  a«  ,  with  an  entire  claim  to  the  candour  of 

almnt  tv^n  n^  ^i-wHtr^     It  is  with  thia  faoliiir  that  I  hafa 
QpOD  tha  taak  which  1  have  prescribed  to  in7»flf  in  this  addlMi  i 
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if»  cither  in  my  previous  commenta  or  those  wliicb  may  follow.  I  may 
appenr  to  have  ajwkeu  in  ft  tone  of  severity,  I  sincerely  liopc  that  I 
may  not  be  thou{;l)t  to  have  been  uninflnenced  by  a  spirit  of  candour, 
or  a  due  feeling  of  respect,  which  nn  one  can  entertain  more  sincerely 
than  myself,  for  the  ilisting^ushrd  author  of  this  theory. 

I  would  aUu  make  another  prefatory  remark.  This  tlieory  at  pre- 
sent is  professedly  in  a  prorhional  state,  although  it^  author,  in  dis- 
cussing it,  mav  not  untrtHjurntly,  and  perhaps  not  unnaturally,  have 
adopted  a  tone  wliieli  might  imply  a  forgetfulness  of  the  fact,  ('ou- 
Bequently,  M,  de  Beaumont  ouglit  to  be  allowed  to  modify  his  theory 
as  circumstances  may  require  \nthout  the  charge  of  inconsistency, 
unless  he  should  forfeit  his  right  to  do  so  by  a  loo  pertinacious  ad- 
herence to  his  flrst  announcements.  It  is  not  a  theory  to  be  at  once 
either  entirely  adopted  or  utterly  rejected,  but  is  one,  on  the  con- 
trary, which  mny  admit  of  great  modifications  without  the  liacrifice 
of  its  essential  identity,  or  of  that  honour  which  its  author  may  here- 
after claim  from  it.  I  make  these  observations  that  my  own  views 
respecting  it  may  not  be  misunderstood,  and  in  order  that  the  objec- 
tions I  may  urge  againi^t  the  T/tmn/  0/  pttrtiiff/hm  may  be  con- 
sidered B8  a^nst  the  precise  form  which  it  has  attHumed  at  tlie  pre- 
sent moment,  rather  than  against  its  essential  principles,  or  some 
modified  form  which  it  may  herealYer  assume  in  accordance  with 
them. 

In  the  following  sketch  of  the  geological  structiire  of  the  districts 
to  which  I  have  above  alluded,  I  shall  be  princi|)ally  indcljted  to  the 
•ble  researches  of  Professor  Sedgwick  and  Sir  K.  I.  Murchison,  with 
the  more  recent  and  admirable  investigations  of  the  Geologists  of  the 
Ordnance  Survey. 

In  tlic  annexed  table,  M.  dc  Beaumont's  European  systems,  with 
the  exception  of  one  (that  of  Vercors),  the  geological  date  of  which  re- 
mains tuidetermined,  are  given  in  chronological  order,  &s  arc  also  the 
sedimentary  formations  in  the  same  cfilnmn.  The  date  of  each  system 
with  rei'crence  to  the  whole  series  of  the  formations  is  thus  presented 
at  once  to  the  eye.  In  the  second  column  1  have  given  the  orieniO' 
fiott  (jf  each  system.  The  orientation  of  a  f/reat  drrlc  of  rrfrrenre 
is,  as  we  have  seen,  different  for  different  points  of  it ;  and,  there- 
fore, to  compare  the  orientations  of  these  different  great  circles,  it  is 
necessary  to  refer  them  all  to  one  common  point  or  centre  of  re<luc- 
tion.  Had  they  all  j)as«ed  through  one  and  the  same  point,  that 
j>oint  might  have  been  conveniently  chosen  for  the  purpose;  but 
such  not  being  the  case,  it  was  ticcessarj'  to  select  some  independent 
point  to  which  all  \.:Qyrent  circhs  of  reference  might  he  reduced,  by 
deacrihing  through  it  great  circles  Tfi»\iecx\\i!\y  parallel  to  the  fonner 
in  the  sense  previouslv  explained*.  The  author  has  made  such  re- 
ductions to  several  different  points.  The  one  here  selected  is  Binger- 
loch,  on  the  Rhine,  which  is  centrally  situated  with  reference  to  the 
European  systems.  In  the  tliird  column  I  liave  given,  though  some- 
what vaguely,  most  of  the  princijtal  localities  or  countries  in  which 
each  system  is  considered  to  have  hoen  recognized. 
*  SuprOf  page  xUii. 
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Sjiteoui 


Orientntioiu  reduced 
to  Biaprluch 


\Vt.  Ule  of   Wight   and 
Titn. 
Calcaire  d'eau    douce 
supcru£ar(  Paris  basin). 
XV It.  Erymaotbus     aiid 
Sanccrrois. 

Faluns  de  la  Tourune. 
Molasse     (contaiuing 
fthnlli). 

XVIII.  Wcitern  Alps.... 
Terrniii  de  trait&poit 

aaclcQ. 

XIX.  Principal  chain  of 
the  Alp»  (from  Le  Vallaii 
10  Aiutria). 

Diluvium. 

XX.  Tenare,  Utna,  and 
Vesuvius. 


E.    4  32  N. 


B.  22  18  N. 


N.  28   i9E. 


E.  i: 


GN, 


N.  15  46  W. 


Kcfiou  IB  which  the  Sjriicmi  ezisu 


I  Ule  'if  Wight.  Tatra  (a  ninuutaiu 
S.  of  the  Carpntliians),  Greece, 
Easteni  Aljts,  Jura. 

Greece,  France. 


Italy,  Sicily.  Northern  Africa. 
Hungary.  FoUiid,  Crimea.  Asia 
Minor,  the  llaiiz,  Cantal  and 
Mont  Dore,  Norway,  Sweden.    ■ 

S.E.  of  Kugland,  N.  uf  France, 
S.W.  of  France,  S^iain,  Shores 
of  the  MctUterrancaii,  N.  of 
A^ca.  Atlas,  Caucauji. 

Greece,  lialy,  Sicily. 


1  now  proceed  to  a  ^uenil  review  of  the  geological  structure  of 
the  Pnlipozoic  rocks  of  Wales  and  of  the  adjoining  English  counties. 
I  begin  with  N.  Walos. 

TIr'  tiiret  loadin";  keys  to  the  general  structure  of  this  district  are 
the  three  anticlinal  lines  of  Cat! rnarvon shire,  Merionethshire,  and 
the  Berwynswith  their  synclinals.  That  of  Caernarvonshire  lies  im- 
mediately on  the  west  of  the  great  Caernarvon  range  of  Snowdon, 
Moel  Ilebog,  &c.,  running  in  a  direction  X.N.E.  and  S.S.W.  To- 
wards the  north  it  is  intt^rrupted  hy  great  trausverse  faultij  on  the 
north  of  Snowdon,  and  on  the  south,  as  it  approaches  the  coaat  of 
Cardigan  Bay,  it  is  interfered  with  by  dernugements  of  the  strata 
about  Tremadoc.  ITie  great  Merioneth  anticlinal  runs  from  t'nder 
Idris  in  a  direction  parallel  to  the  former,  but  gradually  loses  its 
anticlinal  character  to  the  northward  before  it  reaches  the  Shrewsbury 
and  Bangor  road,  the  beds  at  this  extremity  dipping  in  different 
northerly  directions  so  as  to  form  a  kind  of  ti/we.  The  gn^at  mass 
of  the  Snowdoniau  mountains  occupies  the  synclinal  space  between 
the  Caernarvon  and  the  more  northern  portion  of  the  Merioneth  anti- 
clinal, the  crest  of  the  Caernarvon  range,  however,  running  nearer  to 
the  former  than  the  latter  of  these  lines.  The  Berwyns  anticlinal 
is  a  less  important  feature  than  the  t^vo  ])reccding  ones.  It  ranges 
just  to  the  west  o(  the  principal  mass  of  the  Berwyns,  nnming  some- 
what obliquely  to  the  crest  of  those  mountains.  On  their  eastern 
side  the  beds  again  dip  towards  the  \.W.  and  thus  fonn  another 
synclinal  trough  in  which  the  mass  of  the  Bt-rwyns  is  situated,  as  the 
Snowdunian  mass  is  situated  between  the  Caernanon  and  Merioneth 
anticlinals.  On  the  soutli  this  line  soon  loses  its  anticlinal  character 
and  terminate  to  the  northward  before  it  reaches  the  Dee,  the  beds 
forming  abruptly  an  apse  roimd  this  extremity,  and  passing  mider 
the  Upper  Siluriwis  of  Denbighshire.  Between  the  Merioneth  and 
Berwyu  autieliuals  the  dip  is  for  the  moat  part  |>ersistent  iu  the 
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gcnt'ral  soiith-cn-sterlv  dircrtion,  but  uii  appnuichiu^  the  lu^wr 
matioti^  of  DfiiUi^hHliiro.  though  iiitcrnipled  iji  niujiv  placr*  hv  (TbM 
ftultB,  thrv  trnil  f^iirrnlly  to  dip  Imicath  thoM-  fonimliom.  iStfUBr 
eMtw&rd  truin  the  BtTwviiit  the  tilructure  of  llie  dikinct  beiOBM 
oxtremoly  irregulnr  and  (fUlocated. 

Returiiirifi;  U>  the  cuutitry  went  uf  thf  Caeroarroo  **■»»»'>****.  «■  find 
N.W.  fliid  S.M  acctioi\>i  presenting  minor  unduktioiM»  but  tn  the 
irholc  an  aM-eudiu;;  »erie<  tVoin  the  shores  of  the  Mfmi  to  Cbe  aati* 
cliitnl,  the  Btrike  of  the  bcdst  inalutainuij^  nil  approximate  paralWlMni 
with  the  direction  ut'  the  antiehiuil.  \»  we  iirocced  bontltward,  how* 
ever,  the  direction  o(  the  strike  chaDge*.  till  about  Triiuadoc  it  lir- 
comes  nearly  perpendicular  to  its  normal  dirretion.  The  betU  hm 
dip  in  a  north-easteriy  direction  into  th<^  Snowdoniaii  syurlitiAl  Uou|ch 
forming  the  bouth-wi-^tern  extremity  of  that  wwteru  portioQ  of  thr 
trough  dirtH^tlv  under  thf  erest  of  ihr  ('arniarvon  rauv*.  Hm 
Miterii  part  ot^  ttii*>  trough  is  continued  itouthward  (Tom  m  valltyfl^ 
Pcfltiniog  along  the  western  tUuk  of  tlie  Merioneth  anticliiiAl  to  tb» 
Bannnuth  estuary. 

We  shall  bc9t  form  some  distinct  conception  of  xhc  grurral  •tror- 
ture  of  this  district,  independently  of  the  great  dialucatiooi  wliacli 
traverse  it,  by  representing  to  our«clve«  the  xiirfacr  of  any  out  »f  ita 
coutinuoub  strata.  In  the  section  jn«t  refern-d  to,  pTen  by  iVofc 
Sedgyrick,  which  nins  N.   by  B.  from   near  Tremadoe,  the  U 
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bcdji  are  found  at  it«  soutlu-ni  ratremity.  ilinping  with  tlsc  raiicr* 
incmnbeut  beds  in  a  northerly  direction.  Thc»r  arc  tkt  LiaraB 
bedit  with  the  fcuperincund>eut  bUek  alatca  which  IVofeasor  Sm|* 
wick,  in  the  paper  just  referred  to,  ideutiAt^  for  the  &rst  tin*  wi$h  tta 
beda  uf  similar  uilueral  character  un  the  short*s  of  the  Mtnai  ~ 
Tills  identitieation  hftv  be<>n  establijihetl  since  on  better 

the  pntlemon  of  the  Ordnance  Survey.     We  may  thcrWbiv    

that  the  poiition  of  the  l.inguhv  beds  In  the  smes  of  fonnalioM  la 
not  remote  from  (he  Huriacc  on  the  fthore*  of  the  MrnaL  Flal> 
luwing  then  the  snrfiice  of  ihrAo  beds  in  imaginitino  (nm  tbflOR 
eastward,  wr  shall  have  it  near  the  le\el  of  tbv  am  aloD|(  tlit  McH^ 
aud  fiirniiuK  ridgeif  ant)  tniiigh*  till  it  rises  up  to  the  CasffMfwa 
auUcliual  to  which  the  ndgr^  and  troughs  are  parallel.  To  the  sMft 
of  that  line  the  surface  will  sink  rapidiv  to  form  th»  Soowdoaitt 
trough,  at  the  south-western  end  of  which  it  Aoain  r«aa  tm  ahuia  the 
sea-level.  If  a  section  euutd  be  cnnlinuta  to  tha  S«W.  (ram 
Tremadoe  undiT  the  sea  into  (^anlignii  Bay.  we  should  pvuWUy 
find  Wds  lower  in  the  scric's  than  thr»r  Uinguln*  U-da,  sa  that  the 
surfafH.*  of  thcs»r  latter  must  be  then'  continued  la 
surface  rising,  perhaps,  in  a  conKiderablv  lu*igfat  al>ovr  the 
and  forming  possibly  an  antieliiud  \iiw  alung  the  prvhiafMl  KUM  «f 
the  Snoudoiuan  trough.     On  the  K.  uf  xh'vt  hue  they  vosl^  flt  aB 

I  ^  <  toward*  tlir  S.R.  nndiT  the  coast  to  rise  ss;«m»  aa  tbay 

II  <t  to  do  ailing  tbr  western  (tank  uf  the  Mcnoacth  nMgiw 
1'  :-  th:'  -.riii-hiMi!  !'''''  '  mrntiimed  as  the  sottthcro 
t.. ...             I.  uf  ill.   v'.r,,:  \i..\:            .  .a  the  CaeniafT««  asd  thi_ 

*  (^uait.  iount  <•«,.    ^.n'  foLutp.  139.    Seetioa,  bj  frot 
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kiorthem  part  of  tbe  Merioneth  Anticlinal.  The  Linf*:ulfc  beds  arc 
Itgoin  foiiiul  on  Llic  eostDrn  flank  of  this  antirhnnl.  over  wliioh, 
therefore,  their  surface  must  be  coitceived  to  [uifts  as  an  imaginary 
Hurfuce  rising  possibly  to  a  great  I'levation  above  the  lower  beds 
which  rise  to  the  existing  terrestrial  hurfnce  along  tbe  Merioneth 
imticUnal,  and  which  ajipear  to  be  some  of  the  lowest  beds  recognized 
ID  the  whole  series.  Our  imaginary-  surface  will  descend  to  meet 
Again  the  cxi-Jting  terrestrial  surface  on  the  eastern  dank  of  the 
ftnticlinol  along  a  line  parallel  to  the  anticlinal  axis ;  atter  which, 
^dippiitg  to  the  S.E.,  it  nu'ots  an  enormous  fault  running  along  the 
rTiilej  between  Dolgetly  and  Bala,  the  downcast  of  which  on  the  N.W. 
Bide,  near  Arran  Alowddy,  is  cstiniated  at  not  less  than  12,000  feet. 
By  this  fault  the  Lingular  beds  are  again  brought  to  the  surface,  be- 
neath which  tbey  again  dip  very  rapidly  ui  the  same  south-easterly 
direction  a.*<  before,  to  descend  beneath  the  Derwyns  to  an  enonnoua 
depth.  It  is  hrt%vever  in  tlie  north-eastern  comer  of  this  district,  in 
Denbighshire,  that  our  stratum,  or  its  etjuivalent,  must  descend  to  its 
lowest  level.  It  must  there  form  a  depression  in  which  is  accumulated 
the  whole  series,  not  only  of  the  Lower  Silurian  be<ls  above  the  one 
b  question,  but  also  of  the  Upper  Silurians  found  in  that  locality. 
To  the  S.K.  of  Cader  idria  the  Lingul&e  beds  pass  under  the  Lower 
Siluriaua  of  S.  Wales. 

In  contemplating  the  external  features  of  a  mountftinous  tract, 
the  eye  never  fails  to  exaggerate  greatly  the  real  relations  which 
the  vertical  elevations  bear  to  the  horizontal  distances,  hut  it  will 
frequently  fail  to  give  us  an  adequate  conception  of  the  yeologicul 
elevations  and  depressions  of  the  same  tract,  as  they  would  be 
resented  by  the  surface  of  a  continuous  stratinn,  if  it  were  cleared 
of  its  superincumbent  mass  where  covered  up,  and  restored  where 
it  has  been  destroyed  by  denuding  agencies.  Professor  Sedgwick 
estimates  the  thiekiiess'^  from  the  bottom  of  tlic  Lingulse  beds  to 
the  top  of  the  Bala  group  at  something  more  than  IG.OOO  feet. 
Mr.  Jukes  estimates  the  tnickuess  at  24,000  feetf,  but  this  esti* 
mate  may  perhaps  apply  more  accurately  to  localities  which  present 
a  full  development  of  the  lower  or  Trappean  group  of  this  mass. 
Now  about  the  valley  of  the  Dee,  and  north  of  the  Berwr\n»s,  the 
Bala  beds  dip  directly  under  the  Upper  Silurians  of  Denbighshire, 
at  a  level  not  very  much  above  that  of  the  sea ;  and  consequently 
the  depth  of  the  equivalent  of  the  Lingular  bed  is  probably  there 
at  the  depth  of  at  least  16,000  feet,  taking  the  lower  of  the  above 
estimates.  iVgain,  if  we  conceive  the  Lingulw  beds  continued  across 
the  Merioneth  anticlinal,  they  would  probably  rise  to  the  height  of 
4000  feet  above  the  level  of  the  sea.  Ileuce  betweez  the  summit 
of  this  gtological  raitge  and  the  bottom  of  the  ffeoioffiroi  deprfMsion 
of  Denbighshire,  the  diO'erence  of  level  may  be  estimated  at  about 
20,000  feet,  or  nearly  four  niih^s. 

We  have  already  seen  that  the  basset  edges  of  the  Linguloe  bed, 
or  its  equivalent,  near  Tremadoc  and  on  the  shores  of  tbe  Mcnai,  are 
*  Quart,  Journ.  Geol.  Soc.  vol.  viii.  ji.  147. 
f  Quart.  Joum.  Geol.  Soc.  vol.  iv.  p.  300. 
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not  very  far  from  the  sca-lcvel,  niid  bucli  Afipcan  aUo  Co  Xte  the 
enst  of  Bangor  slat<*  quitrrirs.  ('onsoqufntly  the  geolofrical  le%el  oT 
thij  part  of  the  district  is  prohnhly  at  lfa!»t  Rume  15,(MH)  or  16,000 
fet't  higher  thnii  thut  of  Dciibighahirt-.  The  ilopih  of  iht?  svndinal 
trough  formed  by  the  itunc  bedii  l)ctwepn  tlio  Caemanruu  and  Merio- 
neth antic'HiiiLls  must  probably  \w  much  smalhr  than  the  abovr. 
On  the  boutli-easterii  side  of  the  Aiehouelh  aiitii-'hiiiil,  ihe  kurface  of 
our  imaginary  l>ed  would  form  n  deep  vallev,  hounded  un  th4^  S.R. 
by  the  eM!arpment  of  the  enormous  fault  ju»l  uieutiuued.  un  tbr 
Bouth-eaatem  bide  of  wliich  it  ^voidd  fonn  a  atUl  derpcr  panUd 
valley.  Hi-nee  in  N.  M'ales  tliere  arc  three  •^reat  luuullrl  leeolapeal 
troughs,  the  SiiowduiuAn  one  extending  frc^m  Trenmdtx-  lu  tli«  notih 
of  Suowdun.  and  the  other  tuo  deejier  oiwa  terniinnting  on  the  N.K, 
in  the  dt'ep  deprc9!>ion  of  l>eiihif;iiiihire.  Tovranls  tlir  S.VT.  the 
more  ea<steru  of  the»*  troughs  is  euiitinued  into  the  £»ilnnan  bttflto  oT 
the  sotiiluTii  pure  of  the  Priueipnlitv,  while  the  itUemHliMC  cme 
must  termiuuto  about  T^itder  Idris. 

I  Imve  now  to  ^peak  t»f  the  yaW/*  of  this  dibtricl,     V  'e 

continuity  and  n^pdiirily  of  the  lontrituduial  trt»ii;^<  nr-  .), 

He  Bud  11  correspundini;  regularity  in  thi-  '  hicmbk 

parallel  to  them.     Thi^  rvgtdarity  is  parti<  u  liot£ 

aides  of  the  Mcnai  Sirait«.  Further  to  the  9uaih-cA>t,  ibr  mo«t 
important  fault  of  tliis  kind  ii  the  enonnou>i  one  already  meutioor4  ^ 
ruiming  nloa^  the  Dolgelly  and  Ualn  valley.  From  the  furmrr  of 
ihosic  placeit,  to  near  tlie  ntirthem  extremity  of  Hala  Lake,  it  fttnbdily 
prvMTtcB  it8  north-eaittrrly  eourve;  but^  at  the  latter  poiuL«  it  m 
l^nLiluallv  ilefleeieil  towards  the  eaat,  »o  a^  to  pn*M*rve  an  appmsi- 
mate  eumeideucv  to  the  Mtnke  of  the  IkhU,  uhieh,  la  the  >aUr\  vf 
the  Dee,  instead  of  beinj;  N.K.  and  S.W.  becomes  nearly  K.  AodNft'^ 
the  beds  dippiu};  uuder  the  Upper  SilurianH  of  iVnbi^Kslurr.  TKia 
fault  is  tinally  hidden  undor  the  New  Kc<l  iwidatoue  at  iLi  nurUn 
eastern  extremity,  after  di^oeatin^  the  MilUlone  Ont  auU  iht  Coal 
as  welt  n»  the  loner  fomiaiionis  ahowiik);  ttie  dati^  ofChU  portioo.  ai 
leaf^t,  of  the  fault  to  be  posterior  to  the  Coal*.  Another  Imilim; 
longitudinal  fnult  |troeeed»  fnun  the  <^iuary  of  T  ur,  q« 

the  went  of  the  MerinnetJi  antiehual-     It  runs  N.£.  i  ^     'joclhca 

the  L)enbiKh»ihire  deprcaiioiu  when  it  ia  deflfcCed  towards  liw  ttagik 
Ml  as  to  follow  the  aouth-westrrn  and  wratrm  fmuodary  oi  Um 
Denbighshire  depreMion,  which  it  eutbraocs  on  that  aide  a»  tlw 
funner-meulit>nnl  fault  embraces  it  on  the  south  awl  afwwh  rat<- 
No  coiuiiderahle  fault  hait  been  observed  to  pass  Uom  the  S.MT. 
dirrctlv  into  that  baxin,  which  is  aurmundeo  by  fanlU 
along  k^  eun  ihnear  lumndarj'  on  the  sontli  and  writ  wfanv  Uv 
dip  towards  the  centre  o(  the  bokin,  oa  well  as  OQ  the  CMt  wbaw 
tlicy  dip  t«»wartU  the  cant.  TJiesir  fanJt*,  Jiiwce  tliey 
proximately  with  the  «/nXe  of  the  !     '  propcnjr 

faulta.      It  i*  at  these  place«.  where  of  the  btdt 

auddenly  fnun  il«  normal  uorth-eaKtt  i  i,  thai  wv  ahngr* 

oa  wv  iniglu  expwt,  tlie  m<»t  punu-r.  .  aiiona,     Xtiry 

*  I  lirfv  tUi  fttna  tbf  C«ilo|ica]  Uaii  oi  Uu  Onlaaaaa  Swvay. 
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examples  occur  ncnr  Tremadoc,  at  the  north-oastfrrn  l(>rmination  of 
the  Merionetli  anticUnal  elevatiou,  oiid  near  the  uortheru  extremity 
of  Baia  Liike. 

I  do  not  wish  on  this  ocraaion  to  intrude  upon  you  my  own 
theoretical  news,  but  I  mav  be  allowed,  perhaps,  to  observe,  that 
the  pheeiiomenB  now  described  are  strictly  in  accordance  with  the 
theory  of  elevation  whieli  I  have  so  frequently  advocated,  and  with 
the  hypothesis  that  the  disturbances  and  dislocations  of  the  stratA 
above  described  are  of  contemporaneous  orif^u.  The  parallelisni  of 
the  southern  portions  of  the  two  ^reat  longitudiual  faults  which  I 
luiTe  described  as  embracing  tlie  Denbighshire  basin  on  opjtoi^ite  sides, 
and  their  continuity,  afford  strong  proof  that  they  are  of  the  same 
age  thnmghout  their  whole  lengths ;  and  that  their  divergency  of  50"^ 
or  (>0^  from  each  otlier  in  their  more  northern  portions  is  due  to  the 
particular  conditions  under  which  the  elevating  forces  acted,  and  not 
to  the  circumstance  of  these  latter  portions  being  referable  to  widely 
different  geological  epochs,  while  their  southeru  portions  are  tu  be 
referred  to  the  same  epoch. 

The  structure  of  the  district  on  the  north,  the  east,  and  the  south 
of  the  Berwyns  is  very  complicated.  On  the  north  the  beds  dip, 
with  numerous  dislocations  and  irregular  disturbances,  under  the 
Upper  Silurians  of  Denbighshire,  as  already  stated.  Oo  the  south 
they  dip  in  a  similar  maimer  under  the  Upper  Silurians  contained  in 
a  geological  deprt^ssion  similar  to  that  of  Denbighsliire,  but  smaller 
in  extent,  and  extending  in  an  east  and  west  direction  from  Welch- 
pool  to  -Mallwyd,  a  place  nearly  on  the  aame  meridian  as  the  southern 
end  of  Bala  Lake.  Sections  parallel  to  the  Berwyns,  N.E.  and  S.W., 
aud  to  the  east  of  those  mountains,  exhibit  au  anticlinal  line,  the 
direction  of  which  is  somewhat  N.  of  W.  and  S.  of  E.,  and  then^fore 
nearly  perpendicular  to  the  Berwyns  anticlinal.  The  northern  and 
southern  extremities  of  such  sections  exhibit  what  is  considered  as 
Carndoc  Sandstone,  and  has  bwn  coloured  as  such  on  the  Ordnance 
Map,  The  beds  more  immediately  on  each  side  of  the  nearly  east  aud 
west  anticlinal  are  those  which  rise  from  beneath  the  north  and  south 
Bynclinal  trough  containing  th(?  miws  of  the  Berwyns,  and  must 
therefore  consist  of  l>ed8  the  equivalents  of  others  existing  to  the 
west  of  the  Ben\'yns  anticlinal. 

If  we  agauj  reciir  to  the  surface  of  our  hypothetical  stratum,  we 
uow  obsene  that  the  great  geological  valley  on  the  easteru  side  ot  the 
great  fault  of  Dnlgelly  and  Bala  not  only  descends  into  the  deep 
depression  of  Denbiglishire  on  the  north,  out  also  into  a  similar  one 
on  the  south  between  the  Severn  at  \VelchpooI  and  the  Dyffi  at 
Mallwyd.  To  the  east  of  Bala  Lake,  in  the  central  |Hirtion  of  the 
space  intermediate  to  these  two  great  geological  depressions,  our 
hypothetical  stratum  rises  again  under  the  Berwyns  to  form  the 
east  and  west  ridge  ruiming  from  that  range  to  the  borders  of 
Shropshire,  where  these  older  beds  become  hidden  beneath  superin- 
cumbeut  and  uuconfonnable  strata.  On  the  S.W.  both  the  great 
geological  valleys  cast  of  the  Merioneth  antichnal  are  continued  into 
VOL.  IX.  e 


txH 


PROCftSDlNGt  or  THB  OKOLOOICAL  tOCtSTY. 


thr  soutlirrn  part  of  tbp  Principiiiily,  to  tlie  itructu 
I  slialJp  in  the  sequel,  hnxe  to  direct  your  altoiitioo. 

This  abuunnal  fomi  of  the  geological  surface,  (Wfitird  lijr  oariilral 
Btralum*  is  accompaniMl,  as  might  be  ex^HHin],  lit  trrrfpikr  &alu 
in  this  part  of  the  Jiirtrict.  Towards  tlic  eastern  eitrrmitr,  bovmrf. 
of  this  local  £.  and  W.  aDticlinal.  a  diatiucl  tendcncjr  to  £.  Mid  W. 
faults  is  caftily  traceable. 

'If  we  produce  the  line  of  the  Merioneth  anticlinal  to  the  S.W^  h 
jast  meets  the  south-weisteni  extremity  of  South  \Vale9  Dear  to  8C 
[)ft>id*(!,  where  t(yc\i»  f)elnnging  unequivocally  to  the  older  nnn  filMJ 
hfrrnuK  rocks  of  the  Cambrian  eerii>  again  show  tbrmtrlte*  M  tbc 
■urface.  It  seems  iniposaible  to  regard  tbi«  phvuomoiaa  uthenhK 
than  ajt  indi<'ating  the  probable  continuation  of  tiie  aho\t  tnUtiiami 
from  Bartnonth  to  8t.  I>nvid'8  along  tlio  bcil  of  CartUgau  Bar.  A^iia* 
along  tlie  margin  of  the  Old  Red  Sandatone  from  Undtlito  LlattdoKiry 
and  tbenee  along  the  valley  of  the  Towy,  «r  ba^e  a  stroudtv««Mfk«4 
auticlina]  ridge,  the  direction  of  which  bi-twecn  15uUtb  ana  '  V^^T?r 
u  exactly  itarAlle!  to  (be  iMerioncth  line,  but  bfcimiei  mors 
in  proc^Hliug  by  Carmartheo.  At  thf  Ixmicmytul  nv 
uoD-fouiUfrrous  beds,  which  KrofcMor  Ramsay*  conaidns  aa 
tirah  in  all  probability,  with  the  old  piiq»U>.  grrm*  and  ^cn^ 
stODfH  of  Barmouth  ;  and  sunrrijicumbcDt  U(K>n  them,  to  tlir  nottli 
of  JBishopecastlc,  we  have  other  beds  which  he  rrKanb  as  tlir  n^ 
pTMentatives  on  a  small  scale  of  the  igneous  rocks  and  aUl»  of 
Alerionethflhirc.  ALk>  hnmcdatcly  to  the  oortb  of  BuUlh, 
similflr  to  theac  Utter  show  thraisrlvea,  and  the  line  joiftmit 
localities,  nesr  Builth  and  BtahopacaiUe  rcapcctivflv.  cjiiwaoM  ip 
proximately  with  the  strike  of  thvtc  beds  at  Uioh'  ^Wraf,  ia  OM^^ 
parallel  to  the  Merioneth  line,  and  nearly  etiiDcident  in  diradiHI 
viith  the  anticlinal  jnut  mentinnrd  between  Buiith  and  UaadiADw 
Hence  the  wlioir  line  from  l.Undeilo  to  the  LoognriMl^  Tcty  aoul^ 
ptnllel  to  the  Mrrioneth  line,  may  !>«*  rrgiirdcd  IS  tDt  aoQt})- 
MNOidary  of  the  grmt  cmrral  KynclutAl  tiou^  vh 
■DUthwards  from  tlie  border*  of  Denbighshire  to  ^KiLi  .^  . 
the  Merioneth  line  prolonged  to  St.  David's  may  be 
parallel  and  opjroMtF  lioundary.  South*wr«t  nf  *^r****|^  tkt 
iKntnilnry  trends  more  and  mure  fmm  its  south-weatvrly  sikrw  tiM^ 
00  the  •ontbcm  boundary  of  the  trough,  it  aiMaMi  •  dinctiuB 
almost  cuctly  cast  and  west, 

Bedions  running  from  AU'ryatwith,  or  pomti  noth  of 
on  the  ahnrr  nf  Cnrdignn  Bsy,  in  a  8.E.  ilirrction,  ami 
Old  Red  Sandntune  S.W.  of  Buiith.  nliibil  many  undllUtioai^  iIm 
axrit  nf  which  run  nearly  N.E.  and  S.M'.,  the  most  tlDpattaiU 
prrhapn.  Wing  tliiit  which  fnllowv.  a*  an  anttcUlud  ridgr,  tbt  COW 
oi  the  River  Teiti,   u  the  similar  ridgv  already  dnmbsil  ^  ^ 

*  Quari  Jnnm.  ttrol.  $<m-.  voL  It.  p.  29ft. 

t  Tills  MUSI  U  biukntooil  is  itatAl  ta  tct;  asusisl  utua.  Hm  «irfta  si  iW 
U^mfwH  bs*  iawtaiea  tnm  *ba  diislifla  yiUa  ti  ia  tbt  tvt.^  a 
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ikirta  of  the  Old  Red  Saudatone  follows  the  course  of  the  Towy.  In 
this  undulating  character  the  tKiutheni  part  uf  the  genenil  trough 
differs  from  tlie  niorr  iiortliern  portion,  where  the  bens  b*'twe**n  the 
Merioneth  and  the  Berwyns  anticUnal  dip  gcuerBlly  with  grcnt 
regularity  to  the  S.E.,  hut  ar«  broken  by  enormous  longitudinal 
faults.  CoHMstently  with  these  luidnlntions,  it  haa  been  shown  that 
beds  which  appear  at  the  surface  on  the  shores  of  Cardigan  Bay, 
near  Abervstwith,  are  also  found  near  the  south-eastern  boundary  of 
the  Silurian  difitrict*.  These  beds  bclone;  to  the  Bala  aeries.  The 
Ijeds  S.E.  of  Cader  Idris,  belonging  to  the  lower  fossihferous  beds  of 
Merionethsliire,  were  long  since  observed  bv  I'rotessor  Sedgwick  to 
dip  l>encnth  them,  but  their  exact  place  in  the  series  of  deposits  had 
not  then  been  determined. 

The  depth  of  the  trough  in  S.  Wales  would  be  nearly  uniform 
between  the  limits  as  above  defined  ou  the  N.E.  and  S.W.,  with  the 
exception  of  the  variations  arising  from  the  intennediate  longitudinal 
ridges  and  furrows.  Its  general  depth  may  not,  perhaps,  differ  much 
from  the  deepest  part  of  the  most  eastern  trough  of  N.  Wales  im- 
mediately west  of  the  Berwyns. 

If  we  now  pass  south-eastwards  across  the  anticlinal  line  running 
from  St.  Bride'»  Bay  to  Builth,  we  find  the  SUurian  beds  descending 
with  a  ver)'  rapid  dip  beneath  the  Old  Ut?d  Sandstone,  the  Mountain 
Limestone,  and  the  Coal-meaanres  of  South  Wales.  The  Old  Red 
Sandstone  along  this  boundary  dips  very  persistently  to  the  S.E.f, 
but  deviates  more  to  the  south  as  it  approaches  the  basset  edge  of 
the  Mnnntain  Limeatone,  where  that  edge  assumes  an  east  and  west 
direction.  Proceeding  further  to  the  N.E.  along  the  line  already 
indicated  from  BuUth  to  the  Longmynd,  we  also  observe  the  dip  on 
the  S.E.  of  that  Unei  though  subject  to  many  local  variationt, 
geiierall}'  to  the  S.E.  If  then  we  examine  the  position  of  our  ideal 
stratum  in  the  region  now  under  consideration,  wc  shall  find  it 
regtdarly  descending  under  the  Old  Red  Sandstone,  but  more  rapidly 
aa  it  Approaches  the  Coal  district.  Supposing  the  SUurians  to  be 
continued  with  undiminished  thickness  under  the  last-men tione<l 
formation,  our  ideal  stratum  will  descend  to  a  level  mauv  tliou.nand 
feet  lower  than  on  the  north-western  side  of  the  anticliuai  along  the 
boundary  of  the  Old  Red  Sandstone.  Professor  Ramsay  estimates^ 
the  thickness  of  the  Old  Red  Sandstone  to  vary  from  4000  to  7000 
feet,  and  that  of  the  CarlHiniferuus  Limestone  from  100  to  liOOO  feet, 
and  that  of  the  Coal-meaflures  trom  HOOU  to  12,000  feet;  so  that 
the  upper  part  of  the  Silurian  series,  in  the  lowest  part  of  the  Coal- 
field, is  probably  at  a  depth  not  lesa  than  U'),000  feet.  To  tliis  must 
be  added  the  whole  thiekneH.s  of  the  Upper  and  Lower  Silurians  in 
thesame  locality.  At  this  southern  t-nd,  therefore,  of  the  Principality, 
we  have  an  enormous  geological  depression,  siinilar  to  that  in  I)en- 

*  "  Sketch  erf  Ibe  Siruclurc  of  North  and  SoDtfa  Wkles,"  by  Profettor  Raiobi^ 
Quart.  Joum.  («i'ol.  Soc.  vol.  iv.  p.  2D7,  and  Sections  of  the  Crological  Surrey. 

t  Geological  Map  of  the  Oniuaucc  Survey ;  and  the  Iklap  of  Sir  R.  L  Murchiion'a 
SUHriam  Sy$t9m. 

X  Memoin  of  the  Geological  Sorrcy,  toL  L  p.  316. 
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bigUshire.  but  probablv  stitl  deeper,  and  both  opemi^ 
eastward  at  much  jrrcater  depth:*  than  ui  the  space  bMi 
lupposiug  always  the  whole  surface  defined  by  au  ideal 
raneous  stratum  penadiiig  the  whole  region.  l*he|^iienl  i^iidiiMl 
trough  of  the  Priiicipalilv  de^reuds  directly  into  the  nortaen  <l^ 
pressioi)  of  Den biifhs hire,  but  in  separated  from  that  of  the  Soolk 
Wales  coal-basin  by  a  strongly  markc<)  autirliaal  ridge. 

Ill  the  portiou  of  S.  Wales  In'tweea  the  great  aiidoliitai  of  CW 
Towy  and  the  euost  of  (.-Hrdigaii  Day,  faults  cutial  either  in  nant- 
tudo  or  iiuiuber  (u  those  uf  N.  Wale«  liave  not  oeeu  obiorvcd.  xbr 
folds  of  the  »tnita  arv  more  iinbrokea.  and  form  regoUr  uiti^id 
and  fiyiiolinal  lines,  which  follow  n  law  riartly  liirnilar  to  the  anb- 
clinal  of  the  Towy.  In  proceeding  towards  IVmbmkeabipr,  th«y 
change  gradually  aud  coutumouslv  from  their  soutb-wraterl^^  to  tlw 
westerly  direction  which  they  atLain  near  their  soutlkcru  cxtyytniHiH. 
Ill  the  great  C-oal-basin  of  S.  \Vale9,  the  faiiltii  which  hare  b«ca  4^ 
tected  are  priucipally  perpendicular  tn  the  ftrikr,  and  arr  tbfffrfbrv 
tranjtetrgf  faults.  They  are  nuuicr<ni»,  aiwl  princi{»alty  aloog  ibe 
bordenf  of  the  basin.  Analogy,  however,  would  lead  un  to  infer  that 
eharact eristic  longitudinal  faiut^  must  probably  exiM  aim  in  the  cmtrr 
of  the  bnxin,  where  the  cdaUUsJs  on  account  of  their  grealcT  dtpik 
are  less  worked,  and  oonM^spieiitly  the  geological  strvctim  Icaa  pa»- 
fectly  known  than  near  the  boundaries  of  the  field. 

In  the  North  uf  Kn^bind  tb(*  geologiral  «1ntcturc  of  all  tbr  Cam* 
brian  and  Silurian  rocks  is  ver\  regular.  They  prrWDit  oov  vnlhnB 
N.K.  and  S.\V.  idrike.  The  Old  Krd  SaiiiUtouc  dott  MC  «tiit  ia 
continuous  hnlit.  but  only  in  |Mitebe*t  of  rough  con^oUMtlte.  The 
('arbontferoujt  Limestone  tcAts  nnetrnfoniiablv  on  tJtc  infrnor  lMiibi» 
and  has  Itren  S4>elevateil  thai  anv  continuous  stratum  fonn»  a  antfacv 
wliieh  we  may  follow  iu  imngtuation  a»  we  have  already  doitc  io  WaUi 
aud  the  neigldiouring  district.  Front  Derbyshirr  to  Nortbumbcr- 
laiul  sneh  a  surfnee  descends  touanU  tlie  ea.«t  from  a  central  ril%r, 
wliich  is  tHimetinu-5  an  anttcliiia)  line  from  wbieh  our  suppoartl  mr^ 
face  dip!<  rapidly  to  the  we«it,  or  along  which  it  ts  dumntinttoaa  «a 
account  of  enonnon.s  faults  Iwundmg  the  limewlonr  dtatneta  on  ikt 
west.  North  uf  Stainmoor  the  inult  iLvmuie^  tlie  dinvboa  of  abaal 
N.N.W.,  ilioftc  in  the  soutberlv  part  uf  liie  diatrict  benkf;  aaafflr  N. 
and  S.  Thr  region  cast  of  th«-  central  rtdgi*  U  aUn  trarerM  bv 
nunierotu  InuLiverM*  dislocatiuiu,  the  gvueral  dirrctiuu  nf  whicfa  m 
east  and  wesit.  On  the  wi-st  of  the  central  ridge,  our  cuivpiivd  Mr* 
ftce  would  t'urni  a  projecting  euiuience  iu  the  Lakes  diitneC  of  Wai^ 
moreland  and  Cumberland,  terminated  by  a  complete  tf/Mc  at  ili 
wcfftcrn  extremity,  and  hating  a  general  eaat  and  wcit  dirvctio«,  nmA 
therefore  nearly  at  right  angle*  to  the  central  ridgv  abote  MaaCMai. 
To  the  north  of  the  Lakrs  and  the  west  of  Croai  Fell.  &ni!  tn  ik 
aouth  of  the  Lakes  and  wr^t  of  the  centFal  ridge  of  >  \htt 

saine  liniestone-l»eil  dcacends  beneath  the  existing  terr  - :  ..ur. 

Thr  whole  of  thia  region  from  NorthiunherUnd  to  I>rrl  ,  •[.r  ,  aa4 
ou  the  east  of  the  great  central  ridge  of  the  north  of  K«t^U*il, 
•cfita  tliat  character  of  coutiuuily  iu  ita  gvnetml 
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turally  associates  itself  with  the  idea  ot'  the  con  tern  poraueous  orig:in 
of  its  distinctive  phienornena.  Tlie  lon«^iti»linal  faults  nm  northerly 
and  southerly,  and  the  transverse  ones  easterly  and  westerly,  and 
(creat  numl)ers  of  them  follow  this  direction  with  great  nceiiraey. 
The  Lakes  district  presents  an  exception  to  this  rule.  It  forms  an  an- 
ticlinal elevation  running  nearly  E.  and  W.  and  terminating  on  the 
west  in  a  rt*^ular  apae.  If  ue  assume,  as  seeing  highly  probable, 
that  the  I>ake  valleys  oripinnted  in  £;reat  dislocations,  the  faults  of 
this  district  niu-st  he  oonsiilered  as  diverging,  round  thi.'  apse,  with 
great  rejrularily  frtmi  a  ceutral  point.  1  have  eUewhere  shown  that 
such  a  di3p()fiilion  is  perfectly  accordant  witli  the  contemporaneous 
origin  of  tliese  faults,  of  which  I  regard  it,  iu  fact,  as  the  strongest 
indication. 

I  now  proceed  to  examine  the  discontinuities  of  stratitication  by 
which  we  must  detemiiuc  the  proximate  periods  of  those  movementa 
which  have  so  disturbed  the  strata  of  these  regions  of  Wales  and  the 
north  nf  England. 

It  docs  not  apj>ear  that  any  distinct  geological  horizon  of  discon- 
tinuity in  Wales  has  been  detected,  notwithstanthng  the  accurate 
researches  of  the  Geological  Snr^'cy,  anterior  to  the  period  of  the 
Caradoc  Sandstone.  I  am  not  aware  even  of  partial  discontinui- 
ties before  that  ejwch,  which  apjicara  the  more  singular  on  account 
of  the  enormous  mass  of  contemporanrons  igneous  products  among 
the  beds  which  constitute  the  Barmouth  series.  Nor,  with  the  ex- 
ception of  particular  localities,  does  the  discordance  between  the  beds 
of  the  Caradoc  and  thone  on  which  they  are  superincumbent  appear 
to  be  considerable.  It  is  manifested  over  the  %videst  area  iu  that 
part  of  N.  Wales  where  tlu'  upper  In'ds  of  the  Caradoc  seem  to  gra- 
dually overlap  the  lower  formations  in  ^vrapping  round  the  northern 
end  of  the  Berwyns,  and  in  their  north-westeni  extension  frmn  that 
locality.  The  greatest  amount  of  discordance  is  exhibited  about  the 
Longniynd,  where  the  Caradoc  beds  are  superimposed  with  great  un- 
conformity on  the  edges  of  the  nearly  vertical  beds  of  the  much  alder 
rocks  of  that  district. 

In  the  trap  region  of  Carneddau,  to  the  N.E.  of  Builth,  one  trans- 
verse section  of  the  Survey  exhibits  the  beds  of  the  Wenlock  Sliale 
in  conformity  with  those  of  the  upper  Llandcilo  Flags,  the  whole 
being  disturbed  together  by  the  outbreak  of  trap ;  and  another  sec- 
tion shows  beds  of  the  Wenlock  Shale  in  positions  almost  perpendi- 
cular to  Llandeilo  beds,  much  lower  in  the  series.  In  these  sections 
the  Caradoc  bed^  arc  wanting.  Wlien  we  pass  out  of  this  limited 
Trappean  locality  towards  the  S.  W.,  no  appearance  of  any  correspond- 
ing discontinuity  in  the  stratification  has  been  observed.  There  is, 
on  the  contrary,  a  remarkable  t-onformity  from  the  Lower  Siluriaus 
to  the  Coal-measures  inclusive,  the  otdy  indication  of  non-coidbrmity 
being  au  extension,  in  some  cases,  of  a  superincumbent  beyond  a 
subjacent  formation,  but  without  a  greater  difference  in  the  inclina- 
tion of  the  lu'ds  of  the  respective  formations  than  would  resiUt 
from  that  gradual  depression  which  must  have  accompanied  the  long- 
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oontimwd  depodlion  of  sedimpnuny  massH  of  nidi  csmhdmmi  tbkfc* 
nesB  as  thoM  we  are  considering. 

If  we  turn  DOW  to  the  district  lyiiif;  on  the  eut  Hid  aoath-Mil  vf 
the  line  of  Trnppcan  enipiion  from  Huilth  to  th«  LiMi|(iiiTiid*  m  find 
the  same  confonnity  betwceu  the  Upjwr  Silurians  auil  tlie  Old  B*d 
Sandstone,  wherrTer  the  latter  exists,  and  in  the  ra:ttern  part  of  ihtf 
$,  Walrs  coal-distrirt,  we  hare  the  same  contbrmity.  as  in  thf 
part,  between  tfuperiucuinlient  fonnntione  up  (o  ilia 
Further  to  the  north,  in  the  Shropshire  roal-tields.  the  Old  Bod 
stone  does  not  exist,  and  the  Carbonifcroiw  lamettonf .  whwt  it 
reposes  immediately  on  the  Silurians,  on  which  ali*o  the  tW»l 
in  the  nhsence  of  the  ('arl)0Mifernu9  Limentone  :  but  in  tiwtt< 
Btratificntion  of  the  Silurian.*!  and  superincunilH'Ut  liniMtoll*  OT  OhI* 
measures   is  alwuyi*.  or  very  f^vnenilly.  decidedly  diiearduiL     Oo 
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these  points  excellent  details  and  hertions  are  gimi  br  Sir  RndHicik 

>t  aeqtiiuitrd  with  iW 

detuits  of  KUpiTpoHitiou  in  Ut'tihi^hahire. 


Mureluson  in  hiit  Sifurian  St^ittem.      I  am  uot  aeqt 
itupiTpoHitiou  in  Ut'tihi^hahire. 
in  the  North  of  KngUnd  the  break  between  the  Uppw 
and  the  superincumhont  lieds  is  vcnr  decided.     Thcrr  Cbt  b«dk  9i 
CarboQiferoua  Liniestone  are  absrrveA  in  nuny  plana  to  Im^ 
eomparatWely  small  inclination  to  the  boruoo,  on  th«  hi|;)ily ' 
Silurian  beds.     No  discontiiuiity.  however,  has  been  ihrre 
eorrespondin^  to  that  belon^g  to  the  period  of  the  Carador 
■tone  in  Wali^. 

The  next  great  discontinuity  which  rxiata  in  tb« 
the  PalseoEoic  rocks  both  in  Walea  and  ih«  adjobniig 
in  the  North  of  KngUnd,  '\9  that  between  the  Co•l-mcMani^ 
nnerally.  and  the  superincumbent  beds.  In  tho  Wial  of 
Sir  Rndcrirk  Murchifton  has  ascertained  that,  in  serrrat  localitvw,  tKv 
Coal-mi*8«urr«  graduate  mto  the  lowest  IVnnian  beds.  In  thr  North 
:«f  England,  on  the  contrary,  ProfeHor  Sadgwick  has  oharrrvd  %!km 
^lowMt  Prnnian  t>cdH  of  that  n^ioD  mating  unooufomtably  oq  Uia 
Cfwl  strata;  and  the  same  in  true  with  re8]>cct  to  the  Dolonitie 
glumerntc  of  tlu-  neighbourhood  nf  Hri»tol  and  the  Kiuth-4WMW 
n(  the  rofiUlmjitn  ot  South  X^'nlen.  There  arc  alas  dbOMMl 
bi-twern  diffrrrnt  |)orlioiis  of  the  IVrmian  and  Triaane  000^ 
will  be  mcin?  particularly  discnssrd  as  we  proccr<l.  Thajr  aiv  in^ 
pnrtnnt  with  resiiect  to  the  history  of  the  moremeDla,  tlie  cAda  cf 
which  are  so  utriking  in  the  Coal-measures. 

In  traeiuff  the  history  of  those  rrrohitionti  of  ths*  gloW  in  vIdcIi 
Um  abort  aiacoutinuitie»  of  Htratitiration  hare  ariMv,  it  apfw«n  t9 
ma  mctwaij'  to  bear  distinctly  in  mind  thrre  ditTi'rrnt  kinds  af  1^ 
laatrial  morMDeota:  First.  thiKtr  frreat  ma%-rniiiit>  wlucb,  ratavdfag 
•far  oomparatiTely  wide  an^as.  luive  dislocated  the  vtiata.  and  ml 
ibnn  tneuned  in  a  vn^ter  or  leu  deper  to  their  niiilaal 

thus  produdnK  antichnal  line«.  fault*,  and  otbrr  _ 
of  eleratton  thrott^kont  the  whole  dijtnct  in  whidi  ihi 
bam  taken  plaee.  Sodi  moremgnta  may  or  roar  liarv  no*  ba«a 
'  witb  onlbreaka  of  ignaooa  matter,  fuak  ontbccabab  vImb 
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they  do  take  place,  bring:  restriclcd  to  linntfd  portions  of  the  elevated 
arcR.  Secondly,  movements  extending  over  comparatively  small  areiu, 
frequently  producing  violent  local  disruptiona,  and  always  attended 
by  outpourings  of  if^ieons  products  at  numerous  j>oints  over  the  whole 
elevated  area.  I  do  not  mean  that  theM*  two  kinds  of  movements 
are  necessarily  referable  to  causes  of  different  kinds,  but  possibly  to 
causes  of  the  same  kind  acting  under  different  conditions,  and  there- 
fare  producing  phnenomena  with  disrinrtive  characters  which  it  is 
expedient  to  bear  in  miud  in  the  di.4cu.s$ion  of  these  pb^cnomena. 
Thirdly,  those  movements  of  depression  which  must  have  taken  place 
very  slowly  and  continuously,  or  by  small  and  frequently  repeated 
steps,  during  \ons:  periods  of  the  deposition  of  sedimentary  matter. 
That  such  movements  have  taken  place  follows  aa  a  necessary  con- 
sequence of  the  law  of  distribution  of  organic  beings,  which  asserts 
that  each  class  of  marine  animals  can  only  tlonrish  within  contpora- 
tively  small  limits  of  depth.  Wlmt  an  enormous  depression,  for  in- 
stance, must  have  taken  place  in  the  region  of  S.  Wales  between  the 
periwl  of  the  earliest  fossitiferous  beds  and  that  of  the  coal-measureSi 
an  interval  of  time  during  which  no  great  sudden  movements  can  have 
taken  place  in  that  region,  as  proved  by  the  continuity  in  the  strati- 
6catton  throughout  tliat  immense  mass  of  sedimentary  matter.  There 
may  also  have  been,  in  Hke  manner,  slow  and  continuous  elevations, 
but  of  such  movements  we  have  not  the  same  demonstrative  proof, 
as  of  the  continuous  movements  of  depression. 

It  would  seem  impossible  that  the  intrusion  of  the  enormous  moss 
of  eontcmporaneotiH  igneous  matter  contained  in  the  Bannoulh  series 
should  not  have  been  accompanied  with  some  disturbance  of  the 
Stratified  de))0!tits,  though,  as  I  have  already  observed,  it  was  not 
snflicient  to  produce  any  discoverable  discontinuity  in  the  stratificsr 
tion.  These  eruptions  of  volcanic  matter  are  doubtless  to  be  referred 
not  to  one  particular  epoch,  but  to  successive  epochs  during  a  long 
lapse  of  time.  Also,  anterior  to  any  great  and  more  sudden  move- 
ment, there  must  have  been  that  enormous  continuous  descending 
movement  which,  during  the  deposition  of  the  whole  Silurian  series, 
mxist  have  depressed  the  lower  betls  from  the  depth  of  a  few  hundred 
feet  below  the  surface  of  the  sea  to  that  of  several  thousands. 

The  first  movement  to  which  a  marked  iliscontinuity  can  l>c  traced 
WAS  that  of  the  Caradoc  period.     It  does  not  appear,  however,  to 

re  affected  any  large  portion  of  S.  Wales,  and  in  the  neighbour- 
hood  of  the  Berwyns  it  did  nut  assume  the  character  of  a  great  cle- 
vatory  movement  belonging  to  the  Hrst  class  of  those  above  enume- 
rated. It  seems  rather  to  liave  belonged  to  the  third  class  in  which 
a  comparatively  small  uju'uuable  depression  produced  a  discontinuity 
of  stratification,  but  one  ot  only  small  amount.  If  we  refer  a  consi- 
derable part  of  the  elevation  of  the  Longmynd  to  this  period,  together 
with  the  volcanic  eruptions  and  dislocations  from  thence  to  Builtb,  the 
movement  must  there  have  belonged  to  the  second  class  of  the  above 
cases,  and  havi?  extended,  as  thus  characterized,  over  a  small  area. 

The  determination  of  the  exact  epoch  of  this  movement  is  a  point 
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of  ^reat  interest,  because  it  ap|>ears  to  be  as&oriatrtl  with  that 
cbun^e  in  orpinir  life  whirh  constitiit<*!t  Die  tnuiMtion  fron 
Lower  .Silurians  of  Sir  K.  Murchison  or  the  C*AmbriaiM  of  Prof. 
Se*lg>rick.  to  the  I'pper  Silunaus  of  the  former  geatufruit.  If  ww 
draw  the  line  of  deniarcation  between  tbe^o  two  <:yvmt  iViritkmm  d 
the  Palivoxoic  rocks  inimctliatelv  a1>ovi'  tliose  UhIs  whirh  liaTV 
generally  re^rdetl  as  the  upper  of  the  Ca-radm*  beds,  we  havr  a 
aiilerable  unmber  of  orgaiiie  forrns  oommou  to  ihe  I'mw-r  „t^,\  La«rr 
6ilunau8.     This  coniinunity  of  character  in  the  c  enU  nf 

thfw*  rockii  bos  been  particularly  noticed  by  ihlr.  i  ■iiiiijr^  m  ihm 
Malvern  diRtriet.  and  the  hiffber  of  t)ie  beil«  run«tderrd  as  Canidac 
ill  N.  Wale*  ha%e  been  obikrved  to  cuntaiu  many  Wenlock  apcon ; 
but  we  owe  to  the  accumte  and  acute  ohiiefTatifm  of  Prof.  jl*Ca^ 
the  supj^Mion  thai  ihe  projH-r  line  of  deninrcatiou  brtw«m  ilie  tapper 
and  Lower  Silurian  j^rouus  ouf:ht  probably  tu  be  drawn  bctwtm  ibc 
hedfl  hitherto  oonsidered  as  I'pper  ('aradcH-,  but  cnniAimog  ***y 
Wenlock  species,  and  the  subjacent  Uds  whicb  are  di^iinnialMd  wf 
Lower  Silurian  fos«il!t  and  constitute  the  true  typical  Carauoc^  Hie 
Caradoc  bed<i  of  May  Hill,  tliti»c  which  wrap  round  the  Bcnnma  ob 
the  north  and  north-went,  and  those  wbich  lie  on  the  bowMtsiy  of 
the  Lon^ynd,  belong  to  the  first  of  these  groups.  Tbr  saibjcct,  aa 
you  will  recollect,  wa*i  recently  broufcht  before  ua  b^  Pvof.  Sraprick, 
and  the  testimony  of  l*rof.  M'Coy  affords  eood  reason  (o 
the  per-cmtogr  of  species  conimoo  to  the  tapper  and  Lower 
will  be  considerably  n*duc<-d  by  Adopting  Uiunew  plaas  of  i 
between  tbem.  Should  tht9betheeaae»it  wiUbeavilttabkM|iia 
f^ological  claj«i6cation,  briu^riut;  the  phenomena  in  onr  owbonhMi^ 
into  more  perfect  coordination  with  the  corre«pondin|c  phaDOOHttft 
of  N,  America  and  Bohemia,  where  the  number  of  sninsa  eoHam 
to  the  two  great  diTistons  of  the  Paln^osoic  rocks  of  wUck  «•  ns 
apfialtinfc  is  much  leaf  than  it  has  hitherto  \mm  coosidsrsd  to  b«  HI 
tmsv  imnds.  Mr.  Hall  remarks*.  '^C^Nmncnem^with  tbelvvHl 
rorV«  known  to  contain  fn<i«.iN,  we  find  the  6r<t  importaal  sIlMfliili 
the  typiral  fonns  to  (KTur  at  the  termination  of  the 
croup;  which  it  marked  by  a  coarM*  »nnd«tnnr  or 
(the   Oneida   conglomemte   or   Shawangimk    grit), 

dv  a  flingic  ^iiccic?*  \\m  pnilnngrd  its  rxistctice.  This  PSiHl 
DC  roundercfl  as  reprrvniting  that  horison  wlucfa,  m  Gnaft 
Britain,  is  the  termination  of  the  l»wer  Sdurian  dc]>o«ita.**  li. 
Barmnile  dividen  the  Silurian  rocks  of  Bohemia  into  two  0sat 
divisions,  eorrespcmding  tn  the  l^npiT  and  I^owrr  Silurians  of  Sr 
R.  Mnrchison.  l^ieir  reparation  noes  imt  appear  tn  be  maHord  hj 
non-confonnity  in  the  strntiticatiou,  but  by  a  great  meiflMW  of 
igneuiu  matter.  Thitt  Trap|K'an  Dia»>  altcniatrs  %rith  aspOoesovo 
i|tcbi]it<Me  bed.*  contaioiug;  alxjut  twt'iitv  sprciei*  of  GrafitalitcBk 
cal  witii  tliuM*  found  in  brds  of  a  nimilar  chanicfer  at  a 
greater  depth  in  the  aerie».      The  lamr  bed%  enntain 

*  PafeEOBlotogjr  of  New  Tori,  tqL  i.  lattodaeUoa,  ^  xvi. 
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twenty  or  thirty  species  of  other  kiuds  of  nniinals  likewise  idcnticnl 
with  species  in  the  lower  ftiid  similar  beds  just  mentioned.  Now 
M.  Barrande  plaecit  this  truppe&n  nia^s  with  its  iiicliidcd  schistose 
beds  at  the  bottom  of  his  wppt*r  tiirigion^  and  thus  tliere  nre  forty  or 
6fty  species  common  to  his  two  divisioivs*.  It  was  justly  remarked, 
however,  by  Prof.  M*Coy,  that  there  seems  to  be  no  reason  why 
this  mass  should  not  be  regarded  as  the  to])  of  the  lower  dipisiou,  in 
which  case  nit  the  Graptulites  would  l>p  contained  in  that  division, 
and  the  number  of  species  of  oi^nic  remains  common  to  that  and 
the  upper  divifiion  would  be  reduced  to  twenty  or  thirty.  'Hie  whole 
number  of  species  discovered  by  M.  Barrande  two  or  three  years  ago 
was  upwards  of  eleven  hundred.  These  numbers  would  givf  between 
two  and  ihx^e  per  cent,  as  common  to  the  upper  and  bjwer  Palreozoic 
divisions.  Prof.  M*Coy  has  made  a  similar  estimate  from  the  fossils 
contained  in  the  (^ambrid^e  Museum,  and  fiuds  about  fourteen  or 
fifteen  per  cent,  common  to  the  Upper  and  Lower  Silurians,  sup- 
posine;  the  May  Hill  and  similar  beds  to  be  included  in  the  Caradoc  ; 
hut  if  these  latter  beds  be  placed,  as  Prof.  SedgTwick  aiul  himself 
have  maintained  they  ought  to  be,  in  the  Upper  Silurians,  he  beheves 
that  i\{\s  per-ventage  mi^ht  be  considerably  dimini>>hed.  It  is  \'ery 
desirable  that  the  palaeontologists  of  the  Gt^lo^^^l  Survey  should  give 
as  un  accurate  estimate  of  the  same  kind,  for  it  is  only  by  a  strict 
numerical  estimate,  and  not  by  general  impressions,  that  we  can 
really  decide  how  far  our  own  country  pri'stMU-s  an  anomaly  when 
compare<l  with  the  perfectly  dcvelo|>ed  but  restricted  region  of 
Bohemia  on  the  one  hand,  and  the  wide  field  of  North  America  on 
the  other. 

It  will  he  a  strong  argument  in  favour  of  the  new  plane  of  separft- 
tion  between  ihe  two  great  divisions  of  the  Silurian  rocks,  should  the 
discontinuity  of  stratification  in  Wales  and  the  adjoining  counties 
which  belongs  to  this  period  be  found  to  coincide  with  that  plane. 
At  present  the  evidence  is  in  favour  of  this  conclusion,  for  in  every 
case,  I  believe,  in  which  the  discordance  has  been  obscned,  it  is  be- 
tween the  vpper  bedn  of  the  Caradoc  and  lower  beds  in  the  series. 
It  is  to  the  i^orreapiMidingepwhtbat  I  am  at  present  disposed  to  refer 
the  movement  with  wliich  we  are  here  concerned.  In  the  North  of 
England,  as  1  have  above  remarked,  there  is  no  evidence  of  a  corre- 
sponding movement. 

It  appears  singtdar  that  A  geological  epoch  at  which  so  extraor- 
dinary a  change  took  place  in  organic  lite  over  a  large  part  of  the 
surface  of  the  earth,  should  be  one  to  which  M.  de  Beaumont  has 
not  been  able  Xo  refer  a  single  European  line  of  elevation.  After 
this  period,  the  bottom  of  tlie  widely  extended  Silurian  sea  nmat 
have  remained,  with  the  exception  of  a  few  particidar  localities, 
comj)aratively  horizontal,  and  ready  to  receive  the  deposits  of  the 
Upper  Silurian  beds  through  the  whole  area  of  the  West  and  North 
of  England  now  under  consideration. 

*  BaUetin  de  la  Soci^t^  G^ologiquc  de  France,  Janoar;  1651,  p.  153. 
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T^e  next  mnvemrnt  is  tliat  of  which  thr  North  o^  En^c^and 
i9Tich  distinct  evidence.  It  Umk  plntT  either  immodiatrW  Mi 
rnnctusion  of  the  Sihinan  peniHl.  or.  ns  M.  dc  UeAiimont  hu  r*m» 
ctiuled,  immediately  nAer  the  dr)K>ititiuu  of'  the  Tilestonr^  uid  pffw 
vious  to  that  uf  the  Old  Red  Saiidatuue.  Its  effect  on  thr  notitaoa 
of  the  Silurian  heds  Is  shown  tiy  the  grt-at  wniit  of  conformity  liifiii 
them  and  those  of  the  CArhonifeMus  Unu*2itonr  drpncitta  oq  thajf 
upturned  edges.  It  extended  towards  the  Suulh-weiit  ■«  ptovrd  hf 
a  similar  unconformity  in  the  coal  ditttrirtii  uf  Shropshirv*.  In  Um 
whole  of  tWis  area,  from  the  North  uf  Kuglaiul  to  tlu*  Sewm,  tbr  OU 
lU'd  Sand.stoue  in  wantiof?.  except  m  a  few  locaUtie*  about  the  Lakes 
difitrict.  It  eommenoes  od  the  auuth  and  west  of  the  Srvern  snd 
pAMes  uiirler  the  OOaUfieid  of  S.  WaleK,  n'^tiug  rom/ormahif^  m 
nlrenily  Htnted.  on  the  sobjacent  SUumiM.  thus  tbowtDK  Uaft  tlw 
movemcni  of  whieli  wc  are  now  fpcttking  did  not  csi«iiS  uila  tluv 
region.  It  would  wy^m  probahte  that  it  to  tflcrvalMl  tb»  luittoai  t£ 
the  sea  throuf^hout  the  area  over  which  it  extended  $m  to  |iiWMii  ai 
a  great  tneasure  that  dopoi^ition  (»f  the  Old  li^d  Sandstooe  whaeli 
fUCOfvded  this  ejvoch,  in  ttiat  pnrt  of  the  nea  to  which  the  BUHuumt 
did  not  c\tond.  The  elevation  of  the  Ma-bottom  msfi^t  pmbdblj' 
extend  into  N-  Wales. 

The  maases  which  formed  thi*s  elrvatrd  »eA-bottoD  (or  poailijy,  ia 
some  parts,  dry  land)  must  have  heni  Auhjrct^^  to  dmufatioa  lor 
an  cnormotiD  p«,-rio<l,  during  which  thr  drpo^ition  of  tlie  Old 
Sandfttone  might  Iw  tAking  phirc  further  to  the  nooth.  Tbe 
dojith  of  the  tica  in  the  Shmpshire  re^on  and  in  tiiat  of  X.  Wales 
in  tbe  aame  latiinde.  wtmld  al«o  *^em  to  be  iodicaled  liy  tb 
depoaita  of  Carboniferoujn  Limestone,  or  its  eatira  alHcnaB. 
ia  movement  between  the  I  Inner  Silurians  and  CMd  Red 

mo  ia  also  reoogniiod  in  the  S.V*.  of  Ireland.     In  ihv 

loUow,  Weiford.  and  Watrrford,  it  gore  a  general  itrtke  «/ 
N.N.E.  and  S.6.M'.  tn  the  hiiU,  inntrail  of  the  N.K.  and  S.W. 
tion  of  the  corn*fliHin(liug  ImmU  in  KngUmlt-  In  Scotlaad  ihei 
tinnitv  iN'twtiMi  thrOhl  K4h1  SandUone  and  inferior  beds  is  difldlielfy 
rveogntzeil,  hut  in  thr  tiramnian*  the  Jttnkr  of  the  fanoer  ta 
N.K.  hy  K.,  dilfrring  from  that  in  Indand  by  abOQl  30^.  I 
already  stated  tliat  the  tnoreiuenl  produced  no  irmsihlr  rfRwt  bi 
S.  Waleip.  The  slight  di«ronliniiity  wnnetimcs  ofasrrfable  IB  IVm- 
brokeshirr  and  eltiewherrt.  in  an  ajiparrnt  oTvrlappios  of  thr  Old 
Red  BandMnne  ami  (.'arhuniferous  Limestone  orrr  tnr  lower  fe 
tiona,  must  he  nttnhutnl  to  that  gniduai  deprrMion  wliicb.  it 
not  he  forgotten,  must  liave  been  almoat  iuccaMOtly  gmn^ 
the  period*  to  which  we  are  referring. 

It  appeani  pn^bable,  aa  Sir  Roderick  Murchiion  bas  w 
that  rrei|nent  outbursts  of  volcanic  matter  took  pUrr,  aoil 
pn*-e\istmg  lirini  of  rent,  dining  tbr  intrrvnl  tM-twrrtt  tbf 
prntnl  luid  tlut  uf  the  Coat-neaaiirw ;  but  the  rli-vatory 

t  Hv  II.  t>e  U  HMhr,  Mnooin  of  tba  Ostfofkal  Surrey,  tai  t  fi, 
t  HsBsiift  of  lbs  Gfloki|kal  Swiy.  voL  0.  pan  i.  fk  U7. 
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these  volcanic  efforts  were  only  local,  belongiiie:  to  th»  third  claM  of 
the  niovenients  enumerated  above.  ludependeutly  of  such  minor 
movements,  the  next  of  which  Wale*  and  the  adjoininj^  English 
counties  afford  distinct  evidence  were  the  great  and  general  move- 
ments which  broke  up  the  Coal-mcaaures,  and  doubtlessly  uvtemled 
far  beyond  the  present  boundaries  of  the  co8i*districtfl  in  every  part 
of  the  island. 

Theac  movements  took  phicc  during  the  Permian  and  Trinssic 
periods,  but  there  w  still  grexit  uncertainty  as  to  their  number  and 
resjH'ctivc  epochs.  In  the  North  of  England,  the  movenicut  which 
first  broke  up  the  Durham  coal-field  must  have  been  anterior  to  the 
lowest  beds  of  the  Permian  grotip,  for  tliose  beds  have  been  observed 
by  Prof.  Sedgwick  reposing  uncouformably  on  the  Coal-measures.  lu 
Nottinghamshire  and  Derhyshire.  the  Mogncsian  Limestone  is  con- 
sidered to  rest  unconfommhly  on  the  Coal.  Again,  on  the  southern 
boundary  of  this  Coal-field  the  coal-beds  abut  dirtn-tly  against  lieds  of 
the  Triassic  scries,  along  a  great  truMrerae  fault,  and  the  Magnesinn 
Limestone  on  the  east  of  the  field  dips  eastward  like  the  Coal-measures 
themselves.  These  facts  indicate  at  least  two  great  movements,  one 
anterior  to  the  PiTmian  period,  as  iii  Durham,  the  other  during  the 
Triassic  period,  and  probably  afler  the  deposition  of  a  large  portion 
of  that  formation,  but  makiug  the  IhhIs  affected  by  ii  din  in  the  same 
easterly  direction,  and  therefore  with  the  same  N.  ana  8.  strike  as 
that  residtiug  from  the  fonner  movement.  Both  movements  according 
t^  this  view  have  the  aame  characteristic  direction. 

TViC  district  which  lies  on  the  eastern  side  of  England  and  extends 
from  Northumberland  to  Derbyshire,  presents  to  us  in  its  phenomena 
of  elevation  a  great  character  of  continuity.  It  is  bounded  on  the 
north  by  a  great  fault,  called  the  TyneHale  faulty  running  E.  and  W. ; 
on  the  south  hv  similar  E.  and  W.  faults,  the  prindpal  of  which  is 
that  above  mentioned  as  separating  the  Coal-measures  from  the  Trias  ; 
and  on  the  west  by  the  great  Peninefnult,  running  from  the  western 
extremity  of  the  Tyuedalc  fault  near  Brampton,  on  the  north,  to 
Kirbv  Loustlale,  where  it  joins  the  Craven  fault  running  E.  and  W. ; 
and  further  south  we  have  the  great  disturbances  of  Ilibbiesdale  and 
Derbyshire.  Without  going  into  the  details  of  structure,  I  will  quote 
Professor  Phillips's  conclusions  respecting  the  movements  in  this 
district,  as  given  in  his  'Geology  of  Yorkslure'  (vol.  ii.  p.  122).  I 
can  BtAt4'  also  tliat  he  has  had  no  reason  since  the  publication  of  his 
work  to  alter  the  views  then  expressed. 

"Upon  the  whole  then,"  be  says,  "from  general  considerations 
we  find  it  probahit  that  the  great  north  and  south  system  of  faults 
from  Brampton  to  Derbyshire,  was  occasioned  before  the  production 
of  any  beds  connected  with  the  New  Red  StindHtone :  partictilar 
eiaminations  ]>rove  the  northernmost  (Tvnedale)  branch  and  the 
aouthemmost  (border  of  Derbyshire  Coal-rield)  branch  from  this  sy- 
stem, both  running  eastward,  to  have  been  disturbi'd  during  the  New 
Hed  Sandstone  period  :  there  is  ao  »tiffirient  proof  on  the  line  of  the 
Cross  Fell  or  Craven  faidts  of  their  exact  date :  yet  the  general  un- 
conformity of  the  whole  Red  Sandstone  system,  the  generally  hori- 
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zontal  or  slightly  inclined  surfaces  of  the 
nt  Kirby  Stephen  ainl  BcU  bridfco,  ah  woU  an  *t  WealhoilMi 
ln;;Moii.  lend  to  the  conrliiriioii  tlint  tlirt^e  faults  wcftt  ntCfior  lo  tW 
muf^nesiaii  rooks.  Tlie  only  objection  to  this  roochiaan  is 
fratu  a  hmite<l  (li»locAtion  of  the  coo<;loTncrate  near  Broiig)i» 
liowcver  it  is  not  in  eonfomiitv  of  ilisturbaucc  with  the  cftrbooifefooi 
limestone.  V\K}n  the  whole  tncn  I  \eDtureto  lulopt  the  ooncliiaoB. 
that  the  Penine  antl  Craren  faults,  as  well  ba  the  (Ni.^i— 'in)«  and 
Derbyshire  tlisturbnnces,  preinnled  the  Magnn^iRii  I.  >  porJi. 

hm  the  Tvnedale  fault  aiift  souu*  other  con«drnibIe  lii^iuiiUniii*  wvof 
eoniewhat  later  date.     It  is  however  impossible  to  clf>«c  the  dii 
witliout  expre^Miig  the  snrpri^ie  I  feel,  that  t^urh  a  ciMuplicatni 
hiem  as  tliat  of  the  up-  of  a  f^at  system  of  convulniona  fthoillcl 
be  thonjfht  easy  of  solution.'* 

I  would  remark  on  the  almre  extract,  tlut,  supponn^  witli  Umt 
author,  the  (rrcat  faults  hounding:  tlusdi«lri<i  on  the  west  to)uivr)MVfl 
anterior  to  the  .Mnpu"«iun  Limestone,  it  wouhl  seem  extremely  iEa|>n>- 
hablc  that  they  r^lnmld  have  1>een  anterior  also  to  ibe  tir»t  otorcSMBt 
which  broke  up  the  Coahmeainures  ;  for.  in  .'<uch  raM\  theac  raonncm 
dislocations  would  be  unconnected  with  any  great  oio\-ruirut  in  Uh 
Murrnunding  diNirirt, — a  conclusion  which,  to  any  geologivt  ar<|iuDnte4 
with  thrm,  nnist  I  conceive  np|H'ur  incnilihlv.  I  utaWr  this  remark  in 
c*)nsiH]nencp  of  the  date  wlucli,  as  vrv  nhall  nee  hervnfter.  M.  de  Ucma- 
mont  AAsigns  to  thceh'vation  of  Crtws  Fell.  The  Ashby dc  U  Zourhctml, 
on  tiie  borders  of  ('hnrnwood  Forest,  is  ovt'rlaid  uuconfurmAblr  b^ 
TriaMsie  br<ls.  as  is  likewise,  I  bclicre,  the  neighbouring  field  of  War- 
wiekAhire.  In  both  eiuex  the  strikes  are  fiarallrl  to  the  rentra)  axifl 
of  ( 'bftrnwwMl  Fttrest.  nliout  30"  W.  of  N.  In  the  Ashby  de  U  Zoodi 
field  the  Magncsiun  limestone  is  wanting. 

In  the  Dudley  coal-tirtd  thr  Permian  Iteds  arc  drvrlopni  iQ  gjcal 
thickness,  hut  wiUioul  any  distinct  M  of  MafgattmB 
Sir  R.  Murehison  iitates  that  its  lowrst  portion  mU 
the  coal  strata,  and  has  been  elevated  with  them.  The  f,llflln|pH  rf 
the  Surrey,  however,  ha^e  re<-ognijeed  distinct  iudicAtioM  of  oneOM* 
tinuity  between  the^^e  formations,  but  still  of  that  unooat  Ml|r  vliidi 
would  not  be  detccte<l  by  examination  of  tlie  dirftcf  of  jl 
any  one  Limited  htcality.  Thus,  whether  m  aUkm  this 
nr'noi.  we  may  still  amort  thai  no  greftt  diislocatinfr 
have  taken  place  in  this  district  l>etorr  the  middle  nf  thr  Fpfmaa 
prriod.  Another  must  have  taJ^eii  pbuv  before  the  ronduiioa  oCU» 
rriH-vtie  pcrioil.  for  beds  of  that  period  in  the  northern  port  of  cUi 
field  n'j»ose  unconfonnably  on  thr  betls  of  coal.  It  is  prohahir, 
that  the  great  ilisbK'ating  movement  here  took  placff  «/t*r  the' 
period.  The  cnaJ  diatrict  ia  bounded  on  tiie  east  and  wot  Inr  gitct 
faulta  which  are  cootiDiious  from  one  end  of  it  to  the  oUirr,  thot  am 
tho  maUni  side  having  brm  tracnl,  mnrroverp  into  the  New 
ftmdfttmt  to  the  north,  and  many  mib*n  u*  the  aouthwmrd  iaio 
Lias,  where  it  dies  away.  It  di»locatc»  this  Utter  fonnotwa,  i 
must  thrrrforr  have  becik  poeitrrinr  to  it.  at  least  in  ha 
portioii.     Along  the  bouiuiarin  of  the  field  it^lf,  it  diriocoteo  the 
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Triassic  beds,  to  which  at  least,  therefore,  it  must  have  been  posterior. 
Further,  mnny  ol'  the  trniisverse  tftulls,  which  are  numerous,  run 
directly  to  this  great  longitudiiml  fault,  but  cannot  be  traced  bet/oud 
if,  allowing  clearly  that  those  transverse  faults  cannot  have  been 
anterior  to  the  lougitudiiia!  fault.  The  great  dislocaLiug  movement 
of  this  district  w*w7,  consequently,  have  been  posterior  to  at  least  a 
large  portion  of  the  Trias,  and  mat/  have  Ijcen  posterior  to  the  Lias. 

In  the  more  uortheni  portion  of  this  coal-lieUl  the  strike  is  N.N.E., 
and  in  the  more  southern  N.N.W.,  presenting  the  appearance  of  two 
lines  of  elevation  crossiug  each  other  at  au  angle  of  about  46°.  If 
however  we  consider  the  characteristic  direction  of  the  great  move- 
ment of  this  district  as  determined  by  the  mean  tlirection  of  the  great 
boundary  fault  above  described,  the  orientation  will  be  a  few  degrees 
E.  ofN.  andW.  ofS.* 

This  conclusion  agrees  with  that  deduced  from  the  Nottingham 
and  Derbyshire  Coal-field  with  reference  to  a  decided  movement,  at 
least  considerably  atler  tlie  commencemeat  of  the  Triassic  period, 
and  possibly  after  its  conclusion. 

In  Coalbrook  Dale  the  general  direction  of  the  maui  dislocations  is 
given  as  N.E.  and  S.W.  by  Sir  R.  Murchison  and  Mr.  Prestwich. 
who  both  recognise  the  lower  Permian  beds  as  graduating  into  the 
Cool  strata.  The  latter  gentleman  also  considers  that  there  is  a  dis- 
continuity between  the  Triassic  and  Pennian  groups  which  Professor 
Ramsay  also  recognizes  generally  in  this  region.  Hence  the  prin- 
cijial  movement  which  dislocated  this  district  must  have  been  after 
the  lower  Pennian  beds,  and  the  best  approximation,  perhaps,  we  can 
make  to  its  epoch,  is  to  refer  it  to  the  discontinuity  above-mentioned 
between  the  two  great  divisions  of  the  Red  Sandstone  series. 

In  the  coal-field  in  the  neighbourhood  of  Bristol  the  disturbed  beds 
of  the  coal-measures  arc  covered  uuconformably  by  the  Dolomitic 
Couglomerate  of  that  neighbourhood.  This  conglomerate  was  for- 
merly referred  by  geologists  generally  to  the  same  period  as  the 
Mftgnesiau  Limestone  of  theNorth  of  England,  as  being  tlie  only  bed  in 
this  region  which  could  be  regarded  as  the  etpiivaleiit  ot  thai  formation. 

Later  observations  of  the  geologists  of  the  Survey  have  left  this  point 
8ldl  undecided,  but  have  tended  to  invalidate  the  opinion  formerly 
entertained. 

M.  de  Beaumont  considers  himself  at  Uberty  to  place  this  Con- 
glomerate at  the  bottom  of  the  Trias.  This  would  ashign  the  same 
epoch  to  the  movement  in  the  Bristol  Coal-Held  as  that  above  supposed 
for  Coalbrook  Dr.lc.  Instead,  however,  of  being  N.E.  and  S.W.,  the 
direction  is  here  nearly  N.  and  S. 

With  respect  to  the  Snlopian  cnal-fields  it  may  be  sufficient  to  state, 
that  the  general  directions  of  dislocation  are  nearly  N.E.  aod  S.W. 
In  Denbighshire  the  Carboniferoits  Limestone  and  coal-measures 
wrap  round  the  Silurians  of  that  region,  on  the  eastern  aide,  their 

*  During  tbc  preparation  of  these  xhects  for  the  pre&s,  I  hove  lieen  indebterl  to 
Mr.  Jukes  for  a  copy  of  pan  ii.  vol.  i.  of  the  '  Records  of  the  School  of  MiiioH.'  con- 
taining lii»  detcriptiori  of  the  UucUcy  coal-field.  It  in  eotifirniatory  of  what  Prof. 
Bamuy  has  had  the  kindness  to  communicate  to  me  verbally. 
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strike  Tarvinf  in  dirvctioufrotn  af^wdogrcos  H.  of  N.  onUteaoallMnu 
to  N.W.  on  the  northcni  yari  uf  their  riutgt.  1  am  not  MqnmfeMl 
^iOi  the  f viJpncc  b)'  which  (ho  movenientti  which  havr  affected  thm 
mav  hv  iJAtfd. 

thi'  ItLtt  Coal-field  I  ftlmll  noti<*e  is  that  of  8.  Wain.  The  dirta 
of  iu  ^rent  movement,  if  wr  arr  to  refer  its  dialooatioaf  to  OW  Mdl 
movement  alune,  ia  considered  to  he  the  mmw  M  tlttt  of  tiM  Brirtol 
coal-tieldas  dotenniucd  by  menniiof  the  Dnlomitir  C^onglaawrwlr.  If 
wr  adhere  to  the  opininii  that  the  agr  of  the  C  ongloiMnSc  W  fhm 
Mmc  as  that  of  the  Magnrsian  Liiui'Moiie  of  tiir  nortHcrn  countiM* 
wc  have  no  evidence  to  flrfinnitr  the  e|>och  of  the  inovrtneoi  io  thM 
region,  of  which  the  chftrnctrri^tie  direction  i*  N.  and  S^fron  ihaft 
of  &^.  Wule)i  in  wbicb  the  dint-tion  in  K.  and  W.  ]f,  im  thr  nwtiiy, 
we  ndopt  the  view  of  M.  di'  Beaumont  nml  n.tsi^i  the  CoogtoiMWte  t> 
the  tfimineneeinent  of  the  TriiMvie  {»erio<i.  ne  havu  nu  mvAoa  (••  afanw 
remarke<l)  of  disiingvidhing  its  epoch  from  movemruta  at  DMttfyor 
C-oalbrook  Dnle  prtMltiring  nearly  northrrly  or  north-caat^y  difv^ 
tioiu.  In  cithtT  ea«r,  moreover,  this  e|Mj<'h  cminiut  be  triHuiUrt)  fnm 
tliat  of  the  BriKtul  district,  in  the  uorth«ru  aud  Uq^  {MMtiea  of 
which  the  ilirtH^tion  isi  N.  aud  S. 

Let  U9I  n(»w  return  to  our  author^  syvtema,  aud  *^""™^  iImv 
apphcuhthty  to  the  pluenomeua  uf  the  dlstrictit  which  wr  htn  luia^jf 
paawMl  Ui  rrrirw.  Iliw  tnl  four  syilvuis,  ihoae  of  La  Tatdi^jr, 
r'inufrrret  Longmtjnd^  aud  Morbthan^  are  all  rt^ardcd  aa  prubaUj 
antcHihirinii,  but  ho  far  from  it.t  l>eit)g  {xHuiibie  to  proTt  t^  dttiMHl 
Huen  (jf  rlt'vation  referred  to  theiii  to  be  rt**p('ctivi.'ly  vonlmporaMDVIU 
the  clironoUigical  order  of  llie  Muterna  thenmrlTrs  ouxncA  he  dilvr^ 
mined  with  any  c<'rtiun(y,  Tltev  can  only,  thrreforf,  \m  arvcnQv 
aa  Kyiitrm.1  of  pnrallel  huei,  the  oonlemimrmm-itj  of  wlUBk 
of  uo  iudcpeudeut  prtMif.  I  may  alw  ohncnc,  that  tbv 
LoDgmynd  has  been.  1  think,  unhappilv  chuacn  a*  the  lypcuf  uor  of 
tlMW  ijatnuB.  ThoM?  rockii  appear  to  be  referable  to  the  Imnr  part 
of  the  wriM  of  N.  Walea,  where  the  enrike  of  0»l  Lungmjikd 
never  preaenta  itM>lf.  The  diaitrict  uf  Lonf^iy  ud  Cou  i»  of  amaU  atcnt, 
and  Uea  upon  a  line  uf  rulemiic  eruptiou  rmuiiu|;  ill  a  N.£.  and  &W. 
direction.    Vulcanic  action  an[M>an  to  ha^e  hren  ''^  *    -  *  nolatf 

then*,  and  it  in  probably  to  that  action  that  the  1  

of  the  Longmyud  beds  aiid  tlie  ahuomuU  dirvoiiuu  ui  lucir  ainka  mn 
to  beattrihuli'd.  ThU  does  nut  prorv  the  noD^tiatcboeoC  the 
elaewhore.  but  1  am  i>cr9uadeil  that  the  LongniMiJ  liaa  no  daan  l» 
bemadf  the  1>aeie  on  which  it  o\x^\i  tu  refit.  Tlu  t^her  thrceof  thaw 
systema  arr  fottoded  od  obaeirationa  made  in  Nortii'Wcatcn 
The  Dcxt  fTftnn  rroogmaad  br  our  author  ia  that  of  W\ 
iami.  He  appears  to  eoDiidfr  Uia  TUttoaa  m  Mwrakia  to 
lower  diiiaion  of  the  DevoBian  9mm»  men  dentloped  ia  a 
tineDtal  localitica.  The  epoch  of  thb  •]ri(em»  thendbit^  auiipcaeJ 
be  iimncdiatelT  aArr  the  Tncalone.  corrraponda,  aeeor^&s  to 
view,  to  the  niiddle  of  the  Devonian  and  not  to  the  voochttMi  of 
Silurian  jK-riod,  thia  tatter  epoch  oot  bciii^  reoQpDicd  aaone  of 
at  wliich  any  system  baa  originated.  Hm  mim  nnaritaDplMi  la 
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eporb  between  tlie  close  oC  the  Lower  and  the  commencement  of  the 
l/pper  Sihirian  periods,  at  which  there  is  distinct  evidence  in  AValea 
of  a  roovemejit  having  taken  place,  thoueb  not  one  generally  of  great 
magnitnde.  According  to  any  theory  of  elevation  it  might  probably 
appear  remarkable  that  no  movement  of  a  distinctive  character  sliould 
have  taken  place  at  eitlier  of  tlie  above  epochs,  at  which  sucli  remark- 
able transit]oni  took  place  in  the  types  of  organic  life  over  a  large 
portion  of  the  globe,  but  it  would  seem  espLciidly  remarkablt-  when 
viewed  with  reference  to  a  theory  admitting  so  few  epochs  of  dis- 
turbance. 

This  system  is  probably  the  best  defined  of  any  of  those  European 
systems  recognized  by  M.  de  Beaumont.  It  undoubtedly  exists 
over  a  largi'  portion  of  the  Palfieozoic  rocks  of  these  islands,  admitting 
local  deviations  in  the  directions  of  strike  to  a  considerable  amount,  an 
must  be  done,  if  we  include  in  the  system  Imth  the  S.E.  of  Ireland  and 
the  Grampians.  It  is  important  hert*,  however,  to  recollect,  that  this 
movement  can  have  produced  scarcely  an  a|)preciable  effect,  as  1  hare 
already  shown  (p.  Ixxiv),  in  the  region  of  S.  Wales  and  the  adjoining 
comities  of  England.  We  may  also  observe  that  its  epoch  ih  widely 
separated  from  that  of  any  anterior  or  posterior  recognizable  great 
movement. 

The  system  of  the  Salfom  (mountains  in  Alsace)  is  our  author's  next 
system  in  order  of  time.  He  supposes  it  to  have  been  produced  between 
tne  pcrioils  of  the  Carboniferous  Limestone  and  Mill.Htone  Grit.  The 
age  of  this  system,  and  couseijuently  the  contemporaneity  of  the  Unes 
composing  it,  a|)pear  to  me  very  uusatisfnctory.  I  caimot  recogniic 
in  this  country  any  movctnents  of  this  cpoclj,  bemuse  I  beHevc  that 
no  example  has  ever  yet  been  observed  of  a  sensible  unconfurniity 
between  the  Mountain  Limestone  and  Millstone  Grit  in  these  islandSf 
at  any  point  where  the  junction  of  the  two  formations  is  visible. 
There  may  be  overlaps  of  the  superior  formation,  but  not  such  lis  to 
indicate  an  appreciable  diflVrenee  in  the  dips  of  the  bcnls  of  the  two 
formations  in  the  same  ItMialitv.  I  cannot,  therefore,  agree  to  refer, 
for  example,  the  great  thstnrfiance  in  the  valley  of  the  Dee  in  N. 
Wales,  on  the  north  of  the  Berwyns,  to  a  movement  at  the  epoch  in 
(juestion,  while  I  believe  the  Millstone  Grit  and  Carboniferous  Lime- 
stone to  be  in  perfect  conformity  within  a  few  miles  of  this  locahty, 
and  in  every  other  jwirt  of  thest-  islunds.  The  author  refers  to  phce- 
nomena  in  the  immediate  neighbourhood  here  spoken  of,  for  the 
establishment  of  the  epoch  of  this  movement ;  but  on  consulting  the 
Ordnance  Geological  Map,  instead  of  the  imperfect  maps  which  he 
appears  to  have  consulted,  it  is  easily  seen  that  no  discoutiuuity 
between  the  two  formations  in  question  is  indicated.  But  the  epoch 
of  this  system  is  avowedly  doubtful. 

The  system  of  Fortfj  dates,  according  to  our  author,  between  the 
Millstone  Grit  and  the  C'oal-mca.4ure8.  It  is  founded  on  observations 
of  dislocations  in  the  mountains  of  Forer  in  the  department  of  the 
Loire,  In  ihts  country  the  system  is  supposed  to  embrace  the  anti- 
clinal which  runs  N.N.W.  in  the  southern  part  of  the  Dudley  cotd- 
iield,  as  already  described  (p.  buyi),  Cross  Fell,  Derbyshire,  and  one  or 
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two  olber  localities.  The  K'adiii^  objfction  to  its  Application  to  (life 
country,  is  like  that  whicli  I  have  tw\dc  to  the  systrrn 
— vrv  have  no  appri'ciahlf  diMcontiiiuttyWCwrcn  the  ^tilUtonc  Oril  and 
the  proper  Coal-meaaiires,  bevoud  those  occasional  overUps  whitJi 
would  at  timo>>  he  the  necessary  conswpipnce  of  thow  small  and  »iAp»- 
repeated  niovemcnts  of  depre»9iou,  whicit*  as  it  ha»  been  tXrvrndf 
8howii>  must  hftvc  attended  the  depontion  of  thick  ardlbnnitarT 
inAMCS,  but  leaving  no  sensible  angle  l»etwcen  the  lower  beds  and 
those  deposited  innnediutely  upon  them.  Such  innvrnn-ntJi  are  not, 
I  presume,  to  be  elnsHcd  with  ihosr  ronviiUions  in  wbtch  wr  may 
recopnixe  the  orip:iii  of  ftij»temii  like  tbour  of  our  ntithor.  With  rr- 
spect  (o  the  Dudley  X.N.W.  nnticlinnl,  it  will  np[irar,  I  think,  IhoB 
what  has  been  above  stnted  (fi.  Uxvi),  that  it  must  hnve  Ixvn  prodooHl 
after  the  deposition  of  the  lower  IVrminn  rooks.  If  ihr  riidmce  oo 
wlucli  thiii  eonelnsion  rentes  be  rfjeettul,  it  would  W  fxtrrmelv  diiBe«l( 
to  say  what  ertdence  on  such  points  ouf^ht  to  be*  admittra.  Witk 
respect  to  the  |K-rio<i  of  deration  of  Croiu  Fell,  all  analogy  with  tlir 
whole  re^ou  on  the  south  of  tJiat  range,  would  trad  ui  to  concJaik 
that  the  movement  was  posterior  tu  the  Coal-mcAsum  (p.  tnri). 
The  application  of  this  system  to  the  great  mass  of  DcHiyttturv  it  iw- 
C|ue!iti(nmbly  iimdmi.ssibU'. 

It  appear.H  to  me  difficult  to  rfoognize  any  distinct  tracm  of  thr 
vystem  of  Fore?,  in  this  country*. 

M'e  now  come  lo  our  author's  eighth  system,  that  otHit  Xotik  mf 
Enyfand,  oi  which  the  charncterislic  direction  i»  nearly  N.  aud  S^ 
anil  the  rpiK'h  between  thr  CuaI-mt'A«urrj  and  the  HuthUrgmdrs,  thr 
lowi>*tt  }H)rti(jn  of  the  IVrmiun  formation.  This  \%  an  im|»>irtant  an^ 
well-detiued  BV^trm  in  this  country.  It  will  npfH^ar  from  nltai  I 
bate  already  said  (p.  Ixw).  that  many  of  the  Iradni};  phirmiinnaii^ 
thr  coal-fieltla  of  lVrby?*hlre  and  the  Xorih  of  KugUiid  an*  re 
to  it.  At  the  itmnt'  limi*  it  dues  nut  npptar  lo  have  pnuluml 
material  effect  in  (he  South-west  of  Kiudand  and  in  S.  Walea, 
posing  the  IVdomitic  Coix^lomerale  to  hare  been  puatrrior  to 
Macnnesian  Liniotoue. 

Thr  ninth  tiy^teui  i^  that  of  the  NeikerimidM  omd  S .  VTmiem. 
de  iti-ftumoiit  nUce^  it  iitU-r  the  Ma^ieitUn  Limestone,  umI 
the  IMomilie  (.un|;Iouierato  of  Uri»tul  and  the  (Jrcv  dr»  Voacci^  which 
hr  maken  inime«lint<^Iy  antcivilcnt  to  the  (jt^s  bis^am^  of  tlie  THm*. 
Its  direction  in  S.  Walt  ^  ii*  \rry  nearly  K.  and  W.     Iti  extmaiiHi 
into  the  south  of  Ireland  i»  appareut  in  the  E.  and  W. 
which  affert  the  Old  Itod  SuMStooe  anil  ('arboAifrraus 
of  ihnt  rejjinn. 

In  Wnlt-s  nnd  the  adjoininpE: oouiilien  of  England.  M.  cfe 
lias  n-^tnclrd  !>>!-  •ipally  to  the  MWthcni  Mft  of  dM 

Prinripality.  tbn  -    more    doubtful  indMiODia  cf  il» 

inHnenre  in  one  or  tW4}  i.iiit  r  loi^itiea.      It  appe«n  to  vu^  huwmi, 
drmonidndilc.  timl  wlmtrvrr  moTcnu*ut4  tWrttcd  asul    "  ' 
Caal-nifwures  of  S.  Wale*  and  thotv  of  Denhigihihire  pwwhwd  oIm 
hy  far  the  gtmlrr  port  of  the  phanomna  of  eliruioQ 
the  whole  orif  the  region  now  refrrrtd  to.    The  fwoof  rrsU  oo 
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small  amount  of  unconformity  in  the  stratification  tliroughout  that 
region  between  the  lowest  beds  and  the  Cool-mcssures  inclusive,  as 
alrpady  stated. 

The  most  obvious  way  of  judging  of  the  importance  of  this  move- 
ment, is  to  replace  iu  imagination  the  whole  sedimentary  mass  in  the 
position  whicn  it  occupied  immediately  anterior  to  tht*  movement. 
For  tliis  purpose  we  have  only  to  conceive  the  inclinatitni  of  the  beds 
of  every  formation  to  be  changed  at  each  point  throughout  the  Avhole 
area,  to  an  amount  which  should  render  the  Coal-beds  horizoutnl. 
At  those  jwints  where  Coal-strata  do  not  now  exist,  we  must  judge 
of  the  corresponding  amount  of  change  to  be  given  to  the  inclination, 
hy  means  of  the  conlinitity  and  other  circumstimces  of  the  stratifica- 
tion, exhibited  in  passing  from  those  poiuts  where  the  Coa]-beds  do 
exist.  Now  it  follows  from  the  facts  already  insisted  upon,  tlmt  the 
Ijcds  of  the  whole  series  of  formations  in  S.  Wales  would  thus  be 
brought  into  a  position  in  which  their  iuehnation  lo  the  horizon 
would  be  so  small  that  the  eye  would  probnhly  hv  unable  to  detect 
it.  I  am  not  acquainted  with  the  amount  uf  discontiimity  in  Dt-n- 
bighshire,  but  I  ventvtre  to  assert  that  it  is  Bjnall  t-ompared  with  the 
actual  inclination  of  (he  beds  of  Coal  and  Mountain  Limestone  :  and 
if  so,  the  Silurian  beds  of  that  region  would  be  reduced  to  approximate 
horizoutality  if  the  exact  horixontahty  of  the  Coal-bedH  were  restored. 
Sucli  would  be  the  case  also  in  the  neighbouring  counties  of  England 
where  Coal  is  found ;  and  such  also  we  may  conclude,  by  the  most 
legitimnto  induction,  would  be  the  case  approximately  at  those  points 
where  Coal  does  not  now  exist,  always  excepting  those  hmited 
localities  in  which  tin-  bedy  may  have  been  disturbed  Ijy  local  volcanic 
action.  It  is  only  in  this  manner  that  we  can  form  an  accurate 
conception  of  the  enormous  influence  of  the  movements  subsequent 
to  the  Coal  period,  in  producing  the  observed  phenomena  in  the  region 
of  which  we  arc  now  speaking. 

Another  strong  reason  for  supposing  the  great  movement  of  N. 
Wales  to  have  been  subsequent  to  the  Coal-measures,  is  to  be  found 
in  the  fact  alrea*ly  stated  (p.  Ixii),  that  those  measures  are  dislocated 
by  the  great  Dolgelly  and  liaU  fault,  at  its  north-eastern  extremity. 

But  if  the  distnrhances  throughout  N.Wales  and  the  adjoiDing 
region  arc  to  be  referred  j»rincipally  to  the  same  epoch  as  those  of 
S.  Wales,  how  shall  we  account  for  the  various  directions  of  the 
numerous  lines  of  elevation  which  thus  part  of  the  country  presents 
to  us?  This  is  B  grave  difficulty  iu  M.  de  Beaumont's  theory.  To 
account  for  such  facts,  as  well  txa  for  the  existence  of  curtiiinear  lines 
of  elevation,  our  author  has  recourse  to  the  notion  of  mixed  nyatemB. 
They  are  supposed  to  arise,  if  I  understand  him  correctly,  either,  in 
the  first  place,  from  the  resulting  eft'ects  of  succea/tive  movements  on 
the  superficial  strata  in  which  we  obsene  the  phacnomena ;  or 
secondly,  from  a  single  movement  acting  on  such  superficial  strata, 
the  mechanical  cause  producing  the  movement  being  modified  in  its 
operation  hy  the  previously  dislocjited  state  of  the  subjacent  portion 
of  the  whole  mass,  causetl  by  anterior  movements  in  directions 
different  from  that  of  the  movement  which  alone  has  affected  the 
superficial  beds. 
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In  S.  Walev  and  the  adjoiiung  counties  of  Englaixl.  the  diKUioM 
of  the  Unca  of  elevation  vary  from  a  few  degrees  S.  of 
degrees  N.  of  N.E.,  and,  moreover,  all  the  lines  bt-twrcn  Card^siaa  Bay 
and  the  anticlinal  ridge  of  the  Towy  are  regularly  and  cuoUnoDtMiy 
curved.  Tu  account  Tor  theac  anomalies  our  author  has  rccourac  to 
the  anterior  systems  of  FinUterre,  IV eat  morel  untt,  the  BallomM,  aad 
ForeZf  combined  witli  that  of  the  Aniherhmh^  the  one  mv  are  COS* 
sidering.  The  influrnce  nf  the  syRtrm  of  Ftnuitrrrr,  •uppuied  to  W 
ante-silurian,  in  this  region  is  merely  hyi>otlieticnl,  and  I  liate  pfomi 
tliat  the  movements  which  |troducr<l  the  other  thrve  anlienor  a 
(all  of  which  are  |K>.st-siluniin)  must  hrre  luive  been  tna 
because  the  Silurian  beds  must  lunc  remHincd 
till  the  disruption  of  tin*  Coul-measuri'x.    Then*  t-r^  btrcfon^ 

be  anv  pre-existing  dip  of  sntfirient  amount  lu  modify  nMttrUK, 
according  tu  the  tirst  of  the  ahovf-meutiuned  auppodciaai^  (it 
powerful  movement  whirh  elevated  S.  Waleit  and  extended,  as  I  coo- 
ccive,  throughout  the  whole  uf  tin-  Principality  aud  the  ndgfaboorinf 
district. 

When  a  mixed  system,  or  tine  whose  direction  is  6arro«W  fyvm  a 
previous  one.  is  sup^>osed  to  artjtc  from  a  modified  Mtion  of  the  caoM 
producing  it,  aocordmg  to  the  iiei>ond  of  the  abovt-OKatkiiml  wippo* 
sitions,  we  must  assume  linos  of  elevation  to  b«  toon  OMiljr  piodyccd 
in  the  directioits  of  pro-existing  Uuett  than  in  any  odwr,  or,  m  qiIm* 
words,  we  assume  thosa  lii»«a  to  be  ftnea  of  leatt  rtmt^ntt.  U  |Im 
acting  eansT  he  n  f'  iling  the  maks  acted  on,  and  tbc  pit- 

existing  hne»  have  i  ui  A<«urrx,  the  ■bniii  ■■suiiiptloii  wif! 

nccrasarily  be  tnw,  aiid  1  have  eUewhere  invwtigatsd  tlio  iBflaCBOS 
of  such  pre-existing  Assure!!  on  the  fonnatiou  of  aubseqiKai  om«. 
But  when  the  acting  force  in  a  amprettii^  one*  skI  las  |ici'ritwa 
hues  of  elevation  iiave  originated  in  comprestkm,  li  bjT  no 
follows  that  tbrvM'  linm  will  l>c  Unes  of  least  reabtanoc  to  a 
tompre^Mui/  forcr.  It  is  juitt  as  (Kmsihle.  I  conceive,  that  Uwjr 
biNfome  lines  of  grtaUtt  resistance.  Any  conclusioas  dfdneod 
the  assumption  of  tbrir  being  Unes  of  least  rcaiatancr  rnatd  ao(«  I 
think,  be  satisfartorv .  1  raunot,  tbtreforr,  attribute  any  maltnaJ 
influence  uf  this  kind  on  the  great  elrvatory  mo-  -f  tbb  di- 

strict, to  any  anterior  rt*rogniiiiblr  mnvrnir^t  win  .r  takm 

place  in  it,  aud  1  caimot,  thrrrfore,  regard  thmr  cvftiojiAduna  of  ths 
phwnomifua  uf  elfvatiou  of  S.  \^'ales  as  at  aJl  saus&rtory. 

The  ti  nth  !(vst4>m  uf  our  iiuthor  i»  tliat  of  the  AAia^,  Its  c^ock 
U  innnediatel)  nntehor  to  the  l*na«,  nnd  appear*  to  br  vsvj  vtU 
defined  by  (he  phiLMiumena  in  the  Vo^-  ^ftiiUi  on  vliicll  tW 

system  in  founded.      It  wuidd  »eem,  nt  I  .  m  the 

l^ytli*W  where  it  u  HUjiiKtM-d  to  moiul'  i>  rpodi 

later  than  iliat  iu&t  u>i-ntuined    Itt  nrit  t,  -  r  wraK  of 

Is  lOmt  N.  13^  K.     M.  de  V-  jyMB  ia  tW 

BOrtbtfD  part  ol'  the  Dudh-v  <  una  of  « 

bowsver,  U  diifers  by  alHint  9';  and.  morf-ovfr.  iJii-  prii>ci]i«] 
anvs  tberc  has  licvn  proved,  a*  1  have  alrvadv  sbonro  (p.  tvivi 
bavp  been  instvhor  to  s  Uirige  part  uf  xh/t  'friaa,  sC  lr«ac 
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great  fault  bounding  the  district  od  the  west  (to  wbicb  our  author 
alludes)  has  been  traced  southwards  into  the  Lias  which  it  dislocates. 
Tliis  system  is  also  supposed  to  8how  itself  in  Coalbrook  Dale ;  but 
there  the  general  directiou  is  nearly  the  general  north-eastern  direction 
which  characterizes  the  surrounding  region.  Again,  the  M.N.E. 
strike  of  the  south-eaateru  (mrt  ot*  Ireland  is  supposed  to  indicate  its 
iufluence  ;  but  8irU.  De  la  Bechc  asserts  that  strike  to  be  due  to  a 
movement  anterior  to  the  Old  Red  Saudst^>ne*.  Other  upplicatioua 
of  the  system  to  tliis  country  appear  to  me  too  vague  to  be  of  luucli 
value,  unless  they  were  saiictioufd  by  more  determinate  cases  in  the 
same  region  than  any  which  the  author  has  cited. 

The  eleventh  system  ia  that  of  ThUrintfrrwaiit^  between  Uavaria 
and  Btjhcuiio,  where  it  appears  to  bo  most  distinctly  developed.  Its 
orientation  there  ia  about  W.  39**  N.  Its  epoch  seems  to  be  well 
detineti  between  the  Marnes  irri-a^et  (tlie  latest  formation  of  the  Trias) 
and  tlie  earliest  beds  of  the  Lias,  Indications  of  this  system  exist 
to  a  considerable  extent  in  France,  but  scarcely  any  apphcationa  are 
made  of  it  iu  this  country.  It  n  suggested,  however,  that  faults 
may  brlong  to  tliis  &y nivm  prrpent/icuiar  to  its  characteristic  direction. 
In  support  of  this  supposition,  reasoning  of  my  own  is  quoted,  in 
wbicb  ]  have  shown  that  systems  o{  Jismtrea  per])endicular  to  each 
other  might  be  formed  simultaneously.  But  I  must  repeat  what  I 
have  already  stated  (p.  Ixxxi),  that  that  conclusion  is  only  true  when 
the  actiou  id  that  of  forces  of  extenaion,  and  not  at  all  necessarily  so 
when  the  forces  comprena  the  m^iss  on  which  they  act.  Such  per- 
pendicular  or  traftstcme  faidts  woidd  nearly  coincide,  it  is  said,  in 
direction  with  the  great  fault  on  the  western  side  of  the  Dudley 
coal-field,  which,  therefore,  might  be  connected  with  this  system. 
The  author  had  jireviously  referred  it  to  the  system  of  the  liliine,  as 
above  stated. 

The  period  which  intervened  between  the  deposition  of  the  Coal- 
measures  and  the  commencement  of  the  Lias,  during  which  the 
Permian  and  Triassic  groups  were  formed,  was  one  of  great  disturb- 
ance. The  last  four  systems,  it  will  be  obsened,  are  referred  to  this 
period.  The  first  of  tliese,  that  of  the  North  o(  Kiiglauil,  seeuia  very 
well  to  represent  the  movement  antecedent  to  the  lowest  Permian 
beds,  llie  epoch  of  the  second,  that  of  the  Netherlands  and  S. 
Wales,  is  subject '  to  great  uncertainty,  as  depending  on  that  of  the 
Dolomitic  Conglomerate.  Its  separation,  also,  from  the  succeeding 
system,  that  of  tin:  Rhine,  merely  by  the  supposed  intervention  of  the 
same  unc^^rtain  formation,  is  unsatisfactory.  The  lost  uf  tliese  four 
systenis.  that  of  ThUringerwafd,  is  the  only  oue  after  the  commence- 
ment of  the  Trias,  but  is  altogether  hisutficientto  represent  with  that 
accnracy  to  which  the  theory  a-spires,  all  those  lines  of  elevation  which 
resultetl  from  movements  subsequent  to  that  epoch  in  our  own  country. 

The  next  system  is  that  of  Mont  Pilot  and  the  Ctile  tTOr,  The 
farmer  mountain  is  situated  in  Forez,  iu  the  department  of  the  Loire. 
The  epoch  of  the  system  is  between  the  OoUtes  and  Lower  Green 
It  is  recognixed  ui  the  eastern  and  some  other  parti  of  France, 
*  Menioin  of  the  Survey,  vol.  i.  ii.  822. 
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and  in  Germany,  and  M.  dc  Boaiimont  snppoies  llmt  ih«  OqHUc' 

eBcarpment  of  this  comitr\'  may  be  due  (o  it.     Tim  Uul  i 
u  tnanifostly  very  vftpue. 

The  thirteenth  system  of  our  author  is  that  of  .1/o«/  Ftso  mmt 
Pindus.  The  funncr  is  h  mouiitaiii  in  tho  Fmich  A1[m.  The  vpocli 
of  the  system  i.s  plared  immediately  aftt*r  thi*  Lower  CniacMOft 
fomiation,  inehiding  tlie  Firestone  of  the  Upt**'C  ^*Ttea  Stttd  Hi 
Ki^nt,  and  the  Craie  rhforitt'e  anil  Crair  tufeav  of  tJ»e  Frrncb.  Il 
appears  to  huve  heon  ehicfly  n-eognized  in  Ontn]  Kratio»  ftBid 
Greeec. 

The  system  of  the  I'yrtnets  prrsenta  itself  itesit  io  the  order  of 
time.  \xa  direction  '\h  W.N.W.  and  E.S.K.  Itfi  epoch  ia  tmiDe* 
di&tely  after  the  NummuUte  fomiatiou.  It  appears  to  have  no  i^ 
prescutativc  in  the  interior  of  France  or  in  the  PrninsulA,  bat  ia 
widely  developed  more  easterly  in  liouthrm  E»»rope.  TTie  d«««liati 
of  tlie  Weald  and  the  Ba<»  Uoulonnais  ia  aUo  partly  aaaigoed  Co  tlia 
B}'8tem. 

I  have  given  a  very  detailed  deseription  of  the  geologiral  atfwtTt 
of  the  Weald  and  Mas  UouUinnitis  in  a  )>aper  which  i«  the  ImI  p«b> 
lished  in  the  *  Transaetions '  of  this  Society.  The  lines  of  rlmtaon  m 
X\i\s  distriet  hetng  etr/Ti-//  iine»,  present  the  diffictdtv  of  which  I  hcvip 
alrt^dy  Apoken  in  M.  do  Beaumont's  tlioory.  lie  endvcroon  to 
meet  it  hy  nsAi^in^  thr  elovntion  of  the  Wrald  to  three  ilistioet 
epochs,  so  that  it  fonns,  aeeording  to  this  virw,  a  part  of  three  dif- 
fcrent  systems— those  of  the  C*Ut  <tOr,  the  Pyrfn^e^,  lad  thf  Uh 
q/*  Wight.  My  great  objeetiou  to  thio  view  \*^  that  it  re«ta  oa  tlfec 
gratuitous  assumption,  tVir  which  not  the  sli);ht4>«t  iudepcnleal 
uenee  is  offered,  that  diflrrpnl  portions  of  thi*  diMrirt  wn 
at  different  epochs,  at  whirh  thrir  re«|»ectivc  lines  of  ricvatioo 
produeeil.  Tlie  disloc-ations  of  the  Bas  Boulonuais  arr  rrfcrrrd  to 
ante-cretaceous  period  \  tliose  of  tlie  south-eastern  part  of  the  Wi 
to  that  imme<liaU'lypn'ce<hngthrPlastie(!1ay;andth('linesoflhei 
eastern  jmrtion,  exti-ndin^  into  M'iltftliirc,  to  the  jhtumI  of  the 
Tt*rtiarii'M.  Of  i\\v.  two  iintt  aMuinptions  thrre  is  no  pmof  whatercr. 
except  that  drducod  from  the  th(*ory  of  pandlrli«m  it«4f.  At  the 
aame  time  there  rxistf*  throughout  thi<  oiMrict  a*  rompletr  a  rA«- 
racter  of  coHtinuHy  as  in  aity  district  with  which  I  sm  arqitaintrd;  u^ 
if  we  are  ever  to  n^UMiu  on  the  principle  that  unity  of  rhmractrff  is 
observed  phirnouieua  mu»t  hr  regiirdnl  a»  iiidir^tiri'  n(  m  mm^ 
8|>onding  unity  in  the  cauM-  to  which  thusr  be 

l^trihuted,  thi>i  t»  not.  in  my  opinion,  a  caM'  m  rty 

to  deviate  from  tliat  ohviou.t  nde  for  the  gtiidaiLrr  ol  aas  btMloi^ 
phical  apeeuUtiouii.  Tlie  district  is  a  limited  om*.  and  its  ooca  «f 
tlevmtioQ  are  oonaeaiienlly  pUced  in  dose  juxtapotfittoo;  (Mr  p^ 
nSk^sm,  ao  &r  as  tin*  term  can  he  applied  to  curved  Mnr^  it  ft^ 
bably  more  nearly  exact  ilian  in  any  one  of  the  mtenu  tn  mimk 
oar  author  would  refer  them ;  and  there  ia  no  rviaence.  aa  1  have 
alrratly  remarked,  to  authorise  our  referring  them  to  thcw 
epochs.  And  yet,  according  to  M.  de  Beaiunont*a  theofj, 
mcna  thus  closelv  aUieil  are  to  be  allowrtl  uu  rUim  to  a 
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origin,  but  art*  to  be  entirely  dissociated  and  united  with  othprn,  the 
nearest  of  which,  in  the  syHtem  of  the  Pyrenees,  are  separated  irom 
them  by  many  hundreds  of  miles,  and  only  united  to  them  by  a 
parallelism  not  less  conventional  than  that  which  unites  them  as 
curved  lines  amon^  eorh  other.  To  justify  this  \iew  of  the  phipno- 
mena  of  the  district  of  the  Weald  and  the  Uas  Boulonnais,  the  author 
cites  tlie  cases  of  the  Alps,  the  Pvreaee.H,  and  Wales,  as  those  in 
whicli  diftcrcnt  systems  intersect  each  other.  If  there  he  ovidence> 
infJependenf  of  mere  fiirettinn,  that  these  systems  are  referable  to 
different  epochs,  and  are  theretore  really  so  many  distinct  systems, 
tliere  cjinnot  he  the  slightest  dittieulty  in  adniiiuni*  the  conclusion ; 
but  I  should  deny  its  validity  with  reference  to  the  Alps  or  the  Py- 
renees, as  I  have  already  done  with  respect  to  WiUes,  if  thuse  moun- 
tains presented  in  their  phronomenn  the  same  simple  uuity  of  cha- 
racter as  the  district  of  the  Weald  and  Hus  Uoulonnais.  I  feel  myself 
bound  here  to  remark,  that  our  author  speaks,  perhaps  too  habitually, 
of  systems  which  are  only  known  to  be  characterized  by  pttrnfietUm, 
as  if  they  were  equally  known  to  be  characterized  by  cotttemjioraneiiy. 

It  is  not  my  object,  as  I  have  before  assured  you,  to  direct  your 
notice  to  my  own  particular  theories^  but  when  1  am  contending  against 
the  notion  of  referring  pluenouienn,  with  an  obvious  cliaracter  of  unity, 
to  several  successive  movements,  I  am  anxious  not  to  be  misundcr- 
Btood.  The  repetition  which  I  object  to  is  tliat  of  movements,  each  of 
wbieh  would  produce  phwrnoniena  rkaractetiieti  by  a  <Iifi'erent  law 
(or,  in  such  cases  as  those  of  which  wc  are  now  speaking,  by  differfni 
directions)^  when  snch  repetition  is  arbitrarily  assumed  merely  to 
account  for  phmnomena  connected  by  a  distinct  unity  of  character. 
1  should  nivseh',  (dso,  generally  refer  phffinomcna  nf  elevation  so  con- 
nected to  several  successive  movements — one  pruicipal  one  wliicli  has 
impressed  the  characteristic  law  which  eoiuiectsthe  lines  of  elevation, 
and  other  subordinate  luovements,  which  may  produce  additional 
lines  subject  to  the  same  laws  as  the  phsenomena  resulting  from  the 
principal  movement,  and  not  following  different  laws  as  supposed  by 
our  author  in  the  case  wc  have  been  discussing. 

The  fifteenth  system  of  M.  de  Beaumont  is  that  of  Corsica  and 
Sardinia^  where  its  direction  is  N.  and  S.  He  divides  the  Terliaries 
of  France  into  three  groups,  die  Gres  dr  Fonfainrideau  being  the  base 
of  the  middle  one.  The  epoch  of  the  present  system  immediately 
precedes  the  deposition  of  that  fonnation.  It  Ls  recognized  m  central 
France,  in  Hungary  and  Svria,  but  not,  I  believe,  in  this  countrv*.  It 
was  succeeded  by  the  system  of  the  Isle  of  JViyht  and  Tnlra.  The 
epoch  assigued  to  the  latter  is  that  between  the  deposition  of  the 
Grh  de  Foittai/ieb/entt  and  that  of  the  Upper  Freshwater  Limestones 
in  the  neighbourhood  of  Paris.  Its  direction  is  a  little  N.of  W.  and 
S.  of  E.  I  have  already  expressed  my  opinion  against  the  dismem- 
berment of  the  well-defined  system  of  lines  of  elevation  of  the  south- 
east of  England,  to  which  I  consider  the  great  dislocation  of  the  Isle 
of  Wight  and  the  Isle  of  Pnrbeck,  included  by  M.  dc  Beaumont  in  the 
present  system,  to  belong.  He  also  recognizes  this  system  in  Hungary, 
Turkey  and  Greece,  as  well  as  in  various  parts  of  the  Alps  and  the 
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Jurn.  The  proof  of  ooiitpmpormnrily  of  llip  phvnomeiia  in 
different  localities  is  necessarily  imfieriect  fmrn  the  cirrumttancv  thM 
the  Grh  fir  Fnntntneblean  does  not  extend  heyond  tlir  Parb  bi^B* 
nnd  no  exact  (*<]nivAlent  uf  it  elsenliere  has  been  determined. 

The  next  system,  that  of  Sanrrrrou  in  the  »oiith  iif  Prance.  M  r»- 
cog:nized  also  in  Orf<*c*e.  Us  ep<x>h  is  .iitn|MMed  to  he  bttlMeu  thp 
eiui  nf  tlie  deposition  of  the  Ipper  Fresuwater  limolaaei  of  the 
I'aris  hasin,  and  the  Fafuns  of  Tuiiraine.  The  tystetn.  howler,  doct 
nut  Appear  to  be  very  determinate. 

The  Alps  are  considered  by  M.  dc  Beaumont  to  be  tli«  comfaintd 
result  of  several  succesfilve  inoremeuts.  The  evlifst  of  thoar  of 
which  he  there  recugnir^s  the  infltii'iice,  is  that  which  prodtictti  the 
systoni  of  Mt/nf  f''i»o  during  the  (-retarrons  period  uc  CfinMAn% 
the  system  of  the  Pyrenees,  which  elevated  the  <  rn- 

mulitf  formation*  to  be  fre(|uently  trRceable,  in  sevcnii  :  .jL- .:;  ..  the 
Alpine  chain.  Then  came  the  syMem  of  Conifn  «iuf  AenAflU  mhI 
that  of  the  laU  of  ^'itfht,  both  anterior  to  the  l^IoUaMW.  immtdklelt 
snbseijuent  to  the  deposition  of  which  came  the  movement  wliica 
nroduced  our  author's  eighteentli  system,  that  of  the  WtMttm  Jlpa. 
Its  epoch,  therefore,  corresponds  to  the  completion  of  iIk*  mitMk 
Tertiaries.  The  surromiding  region  then  lircame  occupied  Inr  crtm* 
aire  lakes,  in  whicli  was  depositet)  the  terrain  tie  traiupori  — fim, 
at  the  period  of  the  Upper  Crag  of  this  ci»UMtry,  <»n  the  4i«loc«l»vl 
beds  of  the  Mollasse.  This  trrrain  lif  trnnapnrt  im*  in  its  (ttm 
broken  Up  by  the  grt*at  movement  wlv  <  ^nrm  to  the 

principal  cliain  i}f  the  Alps  (e\tendii._  ^  sU«t«\.  nnd 

pniduccfl  the  syKtein   which    thetict*  ilrnvrs   il»  iulou*.  ^ 

Alpine  systems   nre    of  wide    geogmphiral    e«trnl,    ai»«i  pt 

eBfwinUy  comprises  somr  of  the  ^pratest  dislncations  to  wfaiofa  aBolh- 
em  Kurope  \\ua  been  suhircted.  It  extends  also,  aeeoffdinf(  Vb  vmt 
author,  into  northern  Africa.  In  thii*  countr)-  we  htifv  nu  tneei*  of 
either  of  them  suthcieiitly  detenninate  to  demaud  particular  oolioe. 

The  latest  nystem  n-cognized  by  M.  de  Bewnnoat  k  the  SjfHem  ^ 
TViuirtwn,  Etna,  and  VtmttxHM.     It  is  fottniled  priiiripallT  tm 
Imtloafl  in  Greece,  but  compriAes  llie  volcano*  of  Kiua  anJ  V 
^thnmf^h  which  its  grtat  rirrlr  ttf  refrrentt  b  asumed  to  pMI»  la  ft 
direction  a  few  de|;Tc«t  W.  of  N.  and  E.  of  8.     It  is  by  OMMHof 
this  line  that  our  author  hu  fixed  the  pontian  of  hit 
#e«ru.  one  great  circle  of  wbieh  (DB)  nft«  been  MiifmH  W 
with  it. 

The  ervtems  of  wbieh  I  hare  p^ven  thia  brief  akrleb  m 
which   M,  de  fleanmont   most 
thcv  arc  not  rrsirirtrd.  acc"i 

Sohr.    lie  trace's  wrml  of 
mil  not,  however,  sttcmpt  to  t  .  'le^ediiiaiitrtfiotti^lbr 

my  object  lia*(  lit*rn  to  bnni;  lieforc  tou  a  |»art  of  the  erUnWf  OQ  vtllell 
the  tnith  of  liin  thciiry  re^is  and  it  \a  manifest  that  MBCll  iiblem 
ran  onlv  he  Mitiffbt  in  tho«*  rr^riomi  with  the  jrvolegiaJ  ftfWtuxv 
of  which  we  art  best  acuvuiintrtl.  Wbra  we  ihul  be  atiiAi 
tmth  of  the  thcarr  in  its  appUeatims  to  Weetvin  Barope 
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may  t>e  time  to  enter  into  a  critical  rxaniiiiaiioii  of  the  vazaer  evi- 
d«:ncc  on  which  ita  cx-tcnsion  to  other  qtmrtera  of  the  globe  must 
necessarily  rent.  I  mny  here,  however,  mention  one  conclusion  of 
our  author,  which,  to  thosr  not  previously  acquointeit  with  it.  will 
probably  appear  somewhat  startling.  The  ve^^'  recent  date  assigned 
by  him,  not  merely  to  minor  movements  in  tlie  Alps,  but  lo  those 
which  were  principally  instrumental  in  giving  its  actual  form  and 
altitude  to  that  magnificent  chain,  will  probably  have  surprised 
many  geologists;  but  it  is  a  far  bolder  step  to  assert,  with  M.  de 
Beaumont,  that  the  whole  range  of  the  Andes  may  probably  haTP 
been  elevated  since  man  became  an  inhabitant  of  our  globe,  and  (hat 
the  detuye  may  have  been  the  consequence  of  ita  upheaval.  Such 
conclusions  can  only  rest  on  the  immense  n^lative  importance  assigned 
to  (he  latest  morcments  to  which  these  great  mountain  ranges  have 
been  subjected  in  comparison  with  the  earUer  movements  which 
may  have  affected  them,  and  to  wliich,  for  aught  that  is  shown  to 
the  contrary,  they  may  really  owe  by  far  the  greater  part  of  their 
elevation.  But  this  latter  view  would  be  altogether  inconsistent 
with  the  general  principle  oi  instantaneous  elevation  which  forms 
the  basis  of  M.  de  Beaumont's  theory. 

The  great  defect  in  the  evidence  adduced  by  M.  de  Beaumont  in 
BupjMirt  of  his  theory  is  in  the  want  of  independent  proof  of  the 
tifHchrontMrn  of  lines  of  elevation  referred  to  the  same  system.  A 
general  synchronism  in  the  periods  of  great  disturbance  thrmighout 
such  a  region  as  Western  Europe,  or  even  throughout  regiotui  of 
greater  geographical  extent,  is  not  ditficult  to  establish  rm  the  beat 
evidence  which  geological  plincnnmena  can  afford  us  ;  but  when  we 
attempt  to  detcmiinc  iht*  exact  relative  tlates  of  the  particular  move- 
raenU  of  each  period,  we  find  ourselvt's  beset  with  numerous  diffi- 
ctdties.  I  have  brought  before  you  a  sufficient  nimiber  of  facta  respect- 
ing the  paleeozoic  periods  to  exemplify  these  difficulties  in  our  own 
country,  and  if  they  exist  here,  what  must  be  the  amount  of  uncer- 
tainty in  other  regions  in  which  the  geological  structure  is  compara- 
tively 8(j  imperfectly  known  I  Again,  these  relative  ei»ochs  during  the 
Ti'rtiary  period  must  new'ssarily  lie  of  extremely  difficult  detenni  nation, 
on  account  of  the  small  areas  over  which  each  separate  formation  of 
that  period  preserves  any  character  of  contiuuitv,  and  the  consequent 
difficulty  of  establishing  in  one  district  (he  exact  cqmvalent  of  any 
proposed  formation  in  another.  I  need  scarcely  remind  you  of  the 
exemplification  of  what  I  am  now  stating  affordi-d  by  the  tertiary 
basins  of  the  North  of  France,  Belgium,  and  the  8outh-East  of  En- 
gland, situated  as  l'  'se  basins  are  in  close  contiguity  with  each  other, 
and  8ubjeete<l  as  they  have  been  to  long-continued  and  searching 
invpstigntion.  Such  considerations  render  it  almost  certain  that 
M.  de  Beaumont's  theory,  as  now  exjwimded  by  him,  must  receive 
many  modifications,  ana  it  still  remains  to  be  seen  how  far  the 
changes  which  extended  inquiry  may  demand,  can  be  made  consiat- 
ently  with  the  fmidamental  principles  of  the  theory.  The  author 
has  already  been  obhged  to  make  modifications  in  consequence  of 
our    advancing   knowledge.      The    date  of  the    elcyalion  of  the 
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Pyreneefl  and  ol*  rrrtAin  central  portions  of  tlic  AJps  ww  ori^JBillr 
supposed  to  be  earlier  than  it  is  now  provrd  to  hsve  been :  and  diM 
cliaiigp  of  date  must  be  extended,  in  aernrdiinre  with  the  iheorr.  to 
all  those  chain.s  whir.h  belong  to  the  S\f$trm  (\ftke  P^rmeet* .  Thitim 
and  similar  (*onsi derations  afford  nu  jMtfitive  proof  that  M.  iSe 
Beaumont's  theory  ia  wrong — they  are  not  now  insiittrd  on  with  thai 
meaning — but  they  do  show  the  imjHTfcet  cridenre  on  which  it  <!»* 
pendtf,  and  the  necessity  for  the  grrntetft  i^atttinn  and  rrtrrre  in  aoonC* 
ing  it  in  any  dt'|pree  of  generality  approaching?  tliat  whidi  lU  MtMir 
would  assign  to  it. 

There  is  another  remark  which  must  not  be  omitted  in  ap<«lanK 
of  the  e%'idenee  hitherto  udduccd  in  support  of  tluH  tbcnry.  M.  £ 
Reaumout  has  brought  forward  ntany  cmm-s  of  pntaUrlii^ni,  with  can* 
parativcly  few  of  well-nscortained  synchniniism ;  but  allowioK  tlw 
Cai>e5  of  nttsumed.  to  br  ea^^ert  of  real  synclinmism.  it  atill  Ttxamam  to 
be  seen  what  eases  there  may  Ih*  o(  atjnrhronittM  without  paralMiawu 
ParalleUsm  without  synchronism  niigbl  pffhaps  he  rrgardrd  ••  the 
consequence  of  the  rrrurrmr^  of  tiirrrtian.  liut  the  <'oorm»  b  ilT^ 
conraleable  with  the  i'undanientAt  principles  of  the  theory.  It  b  tnir 
that  M.  de  Ik-aumunt  recuf;ni2e?r  directions  as  [>artly  derived  frain 
anterior  movrmeuts  {tUrectums  tT^Mjintnt),  but  his  mrchantol  ex- 
planation (»f  tJietn  is  not  in  my  opinion  at  all  saltsfaetoryt- 

Both  North  and  South  M'nles  and  several  of  our  coiil<ftclfb  oAr 
examples  of  this  kind.  If  the  frcttuent  recurreDce  of  similar  sam- 
ples shall  I>e  hereafter  e^tabUfthed,  it  will  necpMarily*  1  think,  ht 
aubrersive  of  tht*  theory,  except  in  its  far  m<ire  restricteil  applicatM. 
Hitherto  little  attention  has  be«D  giicu  to  auch  cum  witli  ntemw 
to  this  tluor)'. 

Tin-  prccriliiig  remarks  apply  to  the  evidence  which  has  been,  «r 
may  hrrfnlV-r  be  lulduecd  for  or  againtit  this  theor>".  With  nigpcci 
to  the  Ihcory  it^-elf  1  nmy  further  oh«erve»  iliaf  it  tnvoI%r»  two  ex- 
treme cunclusions  which  can  never,  in  my  opiniuu.  br  brrju|cht  wiUna 
the  limits  of  le^liiriale  induction  from  obaened  pha*nomeaa:  InoMl 
that  of  the  iiutnntnnmvx  elevation  of  mountain  rliains  ur  bncs  vf 
elevation  generally  ;  and  tbnt  of  tht*  extrntioit  of  aav  pftnUd 
to  iMirts  of  the  earlJr^isurfac*'  iM-tween  uhich  do  geofopnl 
whatever  \»  traceable. 

Tile  tuirruwest  limits  between  which  we  can  powilily,  ftvoi  tbt 
nature  o(  geological  eTidrnce,  restrict  the  periods  of  certain  mi»re> 
mruis,  are  far  too  wide  to  sanction  the  first-awntioDrd  courluaioo  n 
repressing  an  essential  charat^ter  of  each  moveiMnt.  The  ttytUmmi^ 
inHurfion,  without  its  being  a  aeeejMry  roHrliuiom^  would  hr,  I'eott- 
crivr,  tliat  movements,  u^^^ater  or  lets  in  nuu)l>er  and  mafcuttudc,  hmd 
taken  place  within  certain  determinate  limits  of  lime.  I  eotatatano 
faith  in  either  of  the  extreme  hyiiotlieses — that  which  would  rediiee 
their  number  to  unity,  or  tiuike  It  ladBfinitdy  gmi.  But  thia  ii  A 
Question  to  be  di»eu»icd  ou  indmodent  ffTsdmcc.  The  vtond  ti 
the  above  couduaioua— that  which  rebtea  to  the  mAt  tattntka^  at 
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6*ch  system — involves  the  hypothesis,  that  fomiAtions  in  one  jtart 
of  the  globe,  which  may,  in  geueral  terms,  be  asserted  to  be  the 
eqtnvaleiits  of  those  iu  some  very  Uistant  regions,  were  synchronous 
with  them  in  deposition,  and  to  a.  degrw  of  exactness  which  1  canr»ot 
but  regard  as  exceedingly  improbable  in  itself,  and  which  cannot 
possibly  be  established  on  ilirect  geological  endi'ace.  This  conclusion 
of  our  nnthor  also  involves,  as  I  have  before  remarked,  the  distneni- 
berment  of  local  systems  of  lines  of  elevation  (such,  for  example,  as 
those  which  exist  in  the  south-east  of  Enscland  and  in  several  of 
our  separate  coal-fields,  and  other  jiarticular  districts),  presenting  far 
more  obvious  characters  of  uuity  than  those  systems  into  whicli 
this  theory  would  group  them.  Thus  two  faidts  or  antielinals,  of 
which  the  directions  may  differ  by  not  more  than  1 0^  or  1 2°,  though 
the  one  may  be  an  actual  continuation  of  the  other,  nmst  have 
their  family  ties  broken,  and  bp  respectively  asaociatcd  with 
others  of  their  class  of  very  doubtfiil  relationship.  Proximity  in 
ilogical  i»ha;nomenB,  though  not  n  nccessarv',  is  w^siiredly  a  ]tr«*- 
"sumptive  proof  of  unity,  and  when  uncontradicted  by  direct  evidence, 
must  be  received  as  a  strong  indication  of  it.  A  difficulty  like  that 
which  I  aui  now  discussing,  might  undonl)tedly  disappear  before 
exact  and  positive  evidence,  but,  considering  the  necessary  rhamcter 
of  geological  eWdence  on  such  pohits,  it  nmst,  I  think,  ever  ren:nin, 
eren  under  the  most  favourable  circumstances,  a  grave  ubstucle  to 
the  reception  of  the  theory  in  the  form  in  which  it  is  now  pro- 
pounded, 

I  have  before  remarked,  that  M.  dc  Beaumont's  theory  must  be 
established  or  refuted  by  the  observation  of  phEenonienii  and  not  by 
abstract  dynamical  reasoning,  but  that  geologists  will  still  ticcessarily 
look  to  itH  meciianical  significance.  The  physical  cause  to  which  our 
author  refers  the  phaenornfna  of  elevation — the  shrinking  of  the 
earth's  crust— is  that  which  appears  to  me  most  ladikely  to  produce 
that  paroxysmal  action  which  his  theory  so  essentially  requires,  and 
most  likely  to  produce  those  slow  and  gradual  movements  whicli  it 
scarcely  recognizes.  The  actual  depressions  of  the  great  oceanic 
basins,  and,  generally,  the  more  widely  extended  geological  depressions 
of  the  present  or  foTiiier  [)eriods,  may,  I  think,  be  referrtrd  with  great 
probability  to  this  cause  ;  l)Ut  I  feel  great  difficidty  in  tracing  to  it 
the  sudden  and  violent  efforts  required  to  ])roduce  paroxysmal  move- 
ments, for  which  p.xphaict  action,  similar  to  the  volcanic  action  of 
the  present  time,  though  on  a  fur  larger  sc-ale,  seems  to  me  to  offer 
80  much  more  satisfactory  an  explanation.  Tla*  enormous  outpouring 
also  of  molten  mutter  which  must  have  accompanied  the  greater  dis- 
turbances of  the  earth's  cmst  would  seem  thus  to  be  more  easily 
explained,  for  the  general  tendency  of  the  squeezing  and  compres- 
sion of  the  crust  must  he  to  close  and  seal  up  those  vents  by  which 
molten  matter  might  escape  from  beneath  it.  M.  de  Beaumont  him- 
self would  seem  to  be  aware  that  sudden  collapses  of  the  crust  coidd 
oidy  be  consistent  with  its  extremely  small  thickness  ;  but  1  am  sur- 
prised at  his  adopting  the  hypothesis  of  its  actual  thickaess  not 
much  exceeding  thirty  miles,  without  any  reference  to  the  proof 
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wliich  I  have  uflTenHl  long  ago.  that  to  thin  a  itolid  ihell  would  bt 
iiiconifistL'iit  witli  the  wi'll-a^rrtoiiied  aniouut  of  the  pn 
tho  t'ljuiiiuxcA ;  or,  o^pcciulty.  without  rolerciiox<  u>the  poi 
ol"  priesurt*,  nil  the  tfiinK-mturr  of  fusion  nf  Uio  (hffpfwit 
of  which  tlic  rnrth's  crust  U  ronij»o»iNl.     I  h."  in 

on  the  iniportjiurc  of  c-nrcfnl  ei[HTimrntA  on  i  t,  $aA  1  tm 

happy  (i)  nvail  mvsolf  of  thi»  opportunity  of  iimkiuK  to  tbr  Co»- 
mittrc  of  the  Koyal  Society  for  the  di^iposal  of  i\w  ■.niiiul  grant  td 
the  Govrnnnent  in  uid  of  »cientitic  rt'&oArchcjt,  my  ackDowlMgmcM 
of  their  Ubernhtv,  hy  whirh  1  \m\v  hecn  eiuihicil,  in  fm^nnrtHw 
with  my  friends  Mr.  Fairhatrn  und  Mr.  JouU%  to  iiutitutv  the  cxxwri- 
mentM  ulhided  to.  1  am  unw  nhle  to  tttate,  that  with  respect  ootll 
tu  Uie  tem|H-rutiLre  of  fiuiun  and  the  conductive  power  of  rtnatm 
subHtances  under  );n>at  pre^iiiurc,  we  are  uhlAuiiiig  rlcar  ami  determi- 
nate resulla,  wliich  must  form  I's-tenlial  rh'niciits  in  future  «^**'"U- 
tiunii  or  geueml  stpecuUtioua  rei(pectin)(  the  inti-riur  of  our  plaarv. 
When  our  eiperinient^  shull  bo  eoinpU-ted,  I  may  a^aiiu  peHwpt^ 
enter  u|>on  Bpoculative  renenrcheii  of  thiit  nature. 

1  liave  now.  <_ieut|t.'[neii,  iliHcuj&aed  thtx  Huhject, 
to  cuaIiIc  you  lo  form  your  own  oy 
pttritlhlitm  ait  now  ad^attCt'd  by  tlu-  < 
That  tlu'  phfLMioim*na  of  rh'vation  wiihui  < 
connected  by  M)me  ^■ouietrical  taw.  ami  ti  1 

that  of  iminllehnu),  I  conceive  to  be  beyond  ull  duub(.  And, 
I  ttiink  it  idinosl  equally  beyond  rea«onnljlp  diuihl.thAi  thephj 
thus  connected  may  be  considered  ua  conteiuDoraucouii,  not  tiecr*- 
auily  in  M.  de  Uenumout's  abaulutu  Miue  of  llie  terui^  but  at  kait 
u  rsgarda  the  principal  of  those  movemrnta  to  whiclt  the  phjrtinmcm 
«ro  referable.  Tliat  the  Uw  of  panUlcUfui,  however.  c*pecuUv  m 
mlliCted  to  9traujht  linca  alone*  la  tbe  only  law  which  may  chuac* 
tcritfr  a  KyxtfTu  of  linca  of  elevation,  I  caimot  admit.  Tnv  U«  of 
dirergenry  nmy  in  aonie  c/ue*  b<'  dintinctlv  recognixed,  aa  id  Um 
I«nke«  diMrict  of  the  North  of  England ;  an(i  I  '  nvc  almdy  poinifil 
out  to  you'  that  the  gre«t  circlei  of  our  author's  yWevn  «f«  tnStf 
ihfvrgsng  and  not  parallel  linet.  Hut  to  what  ntmt,  ibott  aiv  «• 
to  Booqit  M.  de  BMunmnt's  theory-  i  So  far,  I  rrpU,  u  wv  mj 
drern  it  founded  on  a  Irgilunatc  imluctiou  from  ofurnrtl  ferti. 
However  wc  may  \w  aihiwt-tl  to  .^iR-cuUie  lH*youd  tlui  Uiumlary,  ■■ 
theory  not  oonipri«ed  within  it  haa  a  right  tn  U*  rrcrtfed,  csrvpC 
with  tlint  revene  whieh  may  len^r  iu  frre  ultinutety  to  ailo|it  or 
reject  it  aceonlin^  to  ttie  nugsesliou*  of  more  enlorgctl  rxptrinwi. 

I  regn*t  that  imie  ahai>lute)y  forbuU  my  euteriug  into  bbt  ■■■liiii 
of  the  various  eommunicaliuus  wliich  have  bcm  mMfe  Co  ni  dami^ 

thv  pnat  year.     Tlie  subject  wliich  I  have  been 

lo  artnlvM'  a  cfmsiderable  jMirtiuu  of  what  lioabern 
ohaenera  ui  lUu  oouutn  with  reapcct  to  the  lUuctnir 
soil)  diftriou,  bat  I  could  have  wiahcd  obo  Co  enter  nwiv  luuj 
deCjuh  -f i'-rV  ^^mrip  been  recentlr  broueht  fonrud  b^  Prof. Srdgwick. 
Sir  U  I.  Mr.  Sbar|>e  and  other«.     I  ha^c  alao  (6x  liaaiwi 

of  bnut^iuj^  uiiui.-r  your  iiarticular  uoticv  the  nctllin  paper  of  Sir  Qm 
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Lyell  on  the  Tertiaries  of  Belgium,  tuge'thcr  with  a  brief  rcriew  of 
the  labottrs  of  other  geologists  iu  this  depiirtmciit,  amoug  whom  I 
may  particularly  nieutiou  our  as&ociate  Mr.  Prcstwich,  nhoui  we  have 
■o  much  reason  lu  rei^nl  as  one  of  the  best  authorities  in  Tertiary 
Ceology,  anil  whose  |)aj)er8  exhibit  so  excellent  a  combination  of  core- 
fu]  observation  and  cautious  philo:»o{)hical  induction.  But  I  uiaVj 
perhaps,  be  allowed  to  express  the  hoite  that  the  subject  may  fall 
into  the  abler  bauds  of  the  distiuguished  geulogie»t  whose  accession  to 
the  Chuir  which  1  Imve  had  the  honour  to  occupy,  we  all  hail  with 
so  much  satisfaction.  I  regret  also  to  pa^ss  over  Air.  Logan's  paper 
Ott  the  Potjtt/atH  SandMone  Footprints,  and  Prof.  Owen's  clear  and 
beautiful  explaiiatioa  of  theui,  with  no  further  notice  than  the  bore 
mention  of  them.  But  for  these  and  other  like  omissions  I  can  only 
again  plead  the  excuse  of  want  of  time  aud  the  length  to  which  this 
Address  has  already  extended. 

I  camiot  close  this  Address  witliout  a  word  of  congratulation  on 
the  steady  progress  of  our  science,  aud  on  the  part  wliich  our  owu 
country,  and  this  Society  in  particular,  are  taking  in  promoting  it. 
The  results  of  our  Geological  Survey  cannot  fail  to  be  of  vast  import- 
ance to  speculative  as  well  as  to  practical  geology,  aud  forcibly  exem- 
phfy  to  us  the  value  of  accurate,  and  the  usclessuess  of  vague  and 
careless  obsenation.  Palrcontoloj^y  is  steadily  advancing,  though  ar- 
rived at  that  stage  iu  which  further  mlvanee  beiu)met)  more  aud  more 
diihcull,  und  uidy  to  be  made  by  the  most  accomplished  naturalist 
and  anatouiist.  The  works  proceeding  from  the  Palaeoutographical 
isociety  und  the  puUuontologists  of  the  Purvey,  are  embodying  and 
placing  witbin  the  reach  of  the  geologist  an  immense  ma^s  of  ])al(£- 
ontological  knowledge.  Aud  here  1  must  not  omit  meutiou  of  the 
admirable  work  done  by  Prof.  M'(Joy  iu  the  arrangement  of  the 
WoiMlwardian  .Museum  at  Cambridge,  whieh  is  now  become  so  uoble 
a  monument  to  the  zeal,  the  euergv',  aud  tbe  liberality  of  luy  friend 
Prof.  Sedgwick.  There  is  probably  no  ])alaeontologist  of  eminence 
who  is  not  already  acquainted  with  the  description  of  the  Palaiozuic 
Fossils  of  this  uiuseum  written  by  Prof.  APCoy,  and  recently  pub- 
lished by  Prof.  Sedgwick.  1  feet  it  umre  especially  incumbent  upon 
me  to  notice  this  work,  because  I  am  able  to  bear  personal  testimony 
to  the  unwearied  labour  and  care  with  which  the  writer  has  prepared 
it,  and  the  accuracy  of  the  drawings  representing  some  of  the  more 
im|)erfectly  known  objects  iu  the  museum.  Prof.  M'Coy,  also,  baa 
not  forgotten  that  when  the  pnleeoutologist  has  described  all  the 
species  of  a  great  collection,  his  work  may  yet  be  imperfect  without 
those  facihties  of  references  which  the  geologist  may  frequently 
require.  He  has  not  only  given  a  systematic  list  ot  the  Lower 
Palaeozoic  fossils  with  referrnci's  to  their  localities,  but  also  an  alpha- 
betical list  of  all  the  locaUtie^,  with  an  enumeration  of  the  fossils 
derived  from  each  of  tlieni.  All  aiils  of  tliis  kind  which  can  be  de- 
rived from  tabular  arrangements  become  of  the  greater  importance  in 
proportion  to  the  accumulation  of  palKontologicol  facts  aud  geological 
requirements. 
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That  tlc'partnieiit  of  our  science  which  depends  on  the  ft|mlicfttioa 
of  iDechaiiical  Hud  phvftieal  prinriplea,  though  graduAlIy  advuKiii^ 
has  been,  and  still  remains  mucli  Mower  in  it«  progrea*  than  UiM 
which  denemLs  on  the  natural  scieuccf.  The  tinmarv  mMmof  Utti 
is  probably  to  be  tbnnd  in  the  es.^ential  ditficuhy  of  the  phjMcal  nod 
dynamical  problems  of  geology  :  but  anotbrr  T<,*aiM)ii  preatnU  itailf 
in  the  tact,  that  while  so  many  acconip1iiihe<l  naturaluta  haw  detutwl 
Ihemselvcs  to  the  study  of  jjeolop}',  jio  few  persons  whoae  prinaij 
■ludics  have  l>cen  those  of  mechanical  and  physicftl  sciencr*  h«wi 
paid  anr  attention  to  the  ^nbject.  The  consequence  is,  that  nol  «nlr 
uthe  a<)vancc  of  the  »tcieuce  compamtively  slow  in  the  snmntkwd 
Bohitioh  of  neu  pby^^icAl  problems,  but  that  VMgueand  not  tuifreqiienlly 
rrroncouH  notions  with  respect  to  those  problems  whirh  have  hem 
long  discussed  and  investientcd,  are  still  twi  ciirrent  ninongut  u*.  It 
IB  especially  to  be  regretted  that  cbtmistr^  bns  hitherto  done  so  bttle 
for  us,  though  it  is  doubtless  destined  to  create  in  geolog)-  one  of  ilir 
most  interesting  branches  of  the  sriinicc.  Hut  Iwforc  this  c«n  br 
effected,  men  with  accurate  knowledge*  and  t-nUrgrd  liews  rrvpectic^ 
~ie  iwtnre  and  o{>er&tiou  of  <!heniical  principles,  mu^i  de^xXr  them- 

r'cs  also  to  the  study  of  ffeologr,  for  without  such  studr  thrj  will 
UtTcr  sufficiently  understand  the  conditions  unilt-r  whu-h  Saturr  haa 
eluliorated  lier  work  in  producing  the  vast  variety  of  pbn'uimicBft  of 
which  tile  fxtcrnal  crust  of  our  globe  is  the  gn-at  r.  Wr 

cannot  Uv  too  earni'st   in  our  endeavours  to  cnltiit  t  n  tbr 

cause  of  our  science.  We  may  tlu-u  ho|>c  to  mt  tin-  [ju  ,  'i  ■  »  it 
advancing  in  n  druree  conunrUAurntc  with  tbr  pri'^it--  .i  Wi--^ 
branches  to  which  uie  attention  of  gt'olugists  lias  hern  hithrrto  omw 
especially  dovotnl. 

And  now.  Gcntlrmun.  having  )K-rforuied  llir  last  duty  of  mr  prai- 
deucy,  Irt  mr  ogjiiu  rxpn'ss  to  you  thi*  wiwt*  I  rntrrtiun  of  ihelioiMMff 
you  conferrnl  upon  nu'  in  electing  nu*  to  the  oftitt*.  and  of  tl>r  kail- 
ness  and  courle^v  I  ha^c*  rt*cei\ed  from  you  during  my  tninrr  of  it. 
To  thoae  genrlenien  mIio  bavr  hcnrd  on  the  Council  of  the  SoflHT 
during  the  last  two  yfan*.  I  owe  my  i-*<)K'cial  tluiuks  for  the 
Maistiuice  I  have  unifurndy  received  from  them  in  thr  prrfoi 
of  my  dutii-s.  And  finally,  Gentlemen,  I  woidd  congrmluUte  v9b  wm 
your  choice*  of  a  successor  to  (he  rliair  which  I  iwn  vw^e.  for  wm 
c«n  only  regard  him  as  one  who  cannot  fail  to  pcrfurm  tlir  dotin  of 
hia  office  in  a  maimer  honourable  to  himself  and  cimduciir  to  IIm  huH 
mitnttM  of  the  Society. 
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On  some  P,iL;Eozo!C  Fossils yrom  tke  Cape  or  Good  IIope* 
Bv  Dr.  F.  Sanduerger. 


[Leonhard  u.  Bronn's  Neuea  Jahrbucb  fur  Min,  u.  s.  w.,  1852,  p.  S81-58S.] 

In  1S36  the  English  naturalist  Dr.  A.  Smith  brought  with  him  on 
his  return  from  his  travels  in  South  Africa  some  fossils  which  were 
found  iu  abundance  in  the  Cedar  Bergen,  according  to  Cnptuiii  Alex- 
ander* 150  English  miles  north  of  Cape  Town  and  'JOOO  feet  above 
the  sea,  hi  an  ash-grey  qunrlrose  sandstone;  and  Murchison,  in  the 
'Silurian  System,'  p.  653,  enumerates  the  following  species: — 


Homalonolua  Uerschclii,  Murch. 
Calyioeac  Bliiincnlucliii,  Brout^. 
CuculUcji  ovata.  Sow. 
Lepta>aa  lata,  ^w. 
Orbicula  ru^ta.  Sow, 


Nuciila  Siaithii,  Sow, 

Turbo,  sp, 

TiirritKlla,  sp. 

Coaiilaria  quadrisnlcata,  &np. 


On  this  he  remarks  that  amongst  tliese  fossils  there  are  some  that 
are  referable  to  tlie  passage  of  the  Old  Red  Santl.stonc  into  the  Ludlow 
group,  and  others  that  are  ver)'  abundant  iu  the  Ludlow  and  Wen- 
lock  groups ;  aud  he  therefore  i*egards  the  rock  iu  which  these  fossils 
occur  as  Silurian. 

D'Archiac  aud  De  Vemeuil,  in  their  "  Memoir  on  the  Fossils  of 
the  Older  DepuBits  in  the  Rhenish  Provinces  f,"  add  to  the  above 
the  foUowhig  species : — 


Homalonotus  Knightii.  Keen. 
Calvmeiie  Tristnui,  lirtmgn. 
Bdicrophon  ocutus,  Sou'. 


Spirifer  macropterus,  Gol4f- 
•         speciosufc.  Schti/i. 
LcptEcna  membranacea,  Phill. 


For  the  time  when  it  was  mode  this  lint  contains  nothing  in  itself 
contradictory,  for  the  lower  division  of  the  Rhenish  System  (the  Spi- 

•  Jouiual  Hoyal  Geogniph.  Soc.  »ol.  viii.  p.  3. 
f  Trans.  Gtul.  Soc.  2ud  Scr.  vol.  \i.  p.  303  et  aaq, 
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rifer  Samlstonp,  of  which  tlie  Spiri/rr  maeroptem*  is  tho  tv^nrAl  iMI) 
wan  still  reckoned  as  part  of  the  Silurian  System.  Siiurc  tbtt  timo. 
however,  tlirrc  is  more  and  more  proof  that  these  beds  should  not  bt 
separated  from  the  limestones  and  sehists  resting  unon  them,  and 
that  they  have  but  very  few  species  in  common  witb  the  Sdarian 
System,  and  those  altogether  of  local  occurrence  ;  it  was  of  much  im- 
portance, therefore,  to  investigate  the  character  of  tliis  foMfliferDHft 
rock,  of  South  Africa  somewhat  more  closely.  If  indeed  all  thcw 
fossils  really  occur  in  one  bed,  there  would  be  typical  fossils  of  the 
Lower  Silurian  rocka  {Calymene  TrUtani)  iiccurring  ti»g;rtheT  with 
some  of  the  Middle  Silurian  {Calymrnf  lilummharhti)  and  somr  of 
the  lower  part  of  the  Rhenixh  System  (Spirifer  macroptenu)^^  cir- 
cumstance altogether  without  analogy. 

In  IS  12  Professor  Krauss.  of  Stnttgard,  made  a  report  to  the 
NntumlLsts*  Association  at  Mayence  on  the  fos«iU  he  had  eoQcotvd 
during  his  travels  in  South  Africa,  the  scirntitic  results  of  which  m 
so  valuabie,  especially  in  a  geulogical  pciint  of  view.  The  majorilj 
of  these  fossils  belonged  to  the  Ixtwer  Cretaceous  Fomtation,  only  a 
few  to  the  palteozoic  rocks.  These  Lower  Oreen>inud  foaaila  ProT 
Krauss  has  since  then  fully  di*scril>ctl  and  figiirrd  * ;  of  the 
fossils,  however,  hv  lias  given  no  details.  On  nccnnnt  of  (he: 
in  the  study  of  the  palseoxoic  rocks  and  fossils  of  Nassau  aitd  titetr 
analogues  in  other  countries,  undertaken  in  company  with  mv  Kr.nK^ 
some  yean  since,  and  some  of  the  results  of  which  have  I  •-. 

fore  the  public  in  *'the  systematic  drscrihtion  and  iilu»tra(>..<.  .<.  Utr 
foBoila  of  the  Rhcuish  System  in  Nassau  f,  '  1  was  induced  lu  auk  IVof. 
Krauss  to  communicate  the  pahposoic  foAsils  which  he  had  cuUcvied. 
lie  replied  to  my  request  in  the  most  friendly  manner,  and  at  the 
imc  time  sup[»lied  nie  with  the  folluwing  notrs  cm  the  subicct : — 

'*  Unfortunately  I  caimot  si>eak  with  crrtjimtv  as  tn  the  lofmlitjr  c( 
some,  and  indeed  of  the  finest  of  the  fossils,  &s  tliry  wrrr  not  ooUeeCvd 
by  mv8elf.  but  given  to  me.  I  was  informed  iltat  fine  Trihibitcaww 
found  in  the  Cedar  Bergen,  to  the  north  ()t'<.'a(>cToHu.  and  at  Kok- 
man*8  [Cogman's]  Kluof,  in  the  SwrllcntUfn  District.  1  wa»  mu  on 
the  western  coast.  That  iKmovcr  Unichinpods  also  occur  io  the 
Routh-eastem  part  uf  the  coluny,  i»  ftbown  by  siKvinirn  \n  -iri,  frma 
Kronime  Iliver,  near  Palmiet  Kivi-r.  in  the  Swrllrmla!;:  '  v- 

wacke  and  clay-slate  prevail  throughout  the  plaiii<t  ah  ^^ 

districts,  esfH-cially  in  Swdtondjwn;  whilst  the  uiountsin-n 
■ist  of  variegated  sandstone.     In  these  plains  are  found 
joints.     Litnntone  (No.  57)  with  achaalslein  I  found  only  hi  Ihr 
Camgo  Bergen.  George  District.*' 

Df  llie  Ux-alities  here  mentioned,  the  Ce<iar  Brr^gen,  to  the  wtac, 
and  riattenberg  Bay,  to  the  south-east  of  the  Cape,  lie  abo«t  190 

•  Kova  AeU  AcwL  Cvt.  Leopold.  Carol  Nai.  Car.  IV&O,  vol,  Ktil.  iwi  S.  ■.  4tt 
H  sff.  pi.  47-AO.  Sm  sIm  QoaH.  Joora.  G«oL  8o&  voL  rtt.  part  ' 
rt  •»j.— [TaAKii.l 

t  (ioido  ttad  Prtdolia  Saadhenar's  Ij  sliiisllstihas  ffaiclinftu 
tlrr  VrntdBcnrnfea  des  BlMlafirtif  ftfMcfcfa.ttm— s  ta  N* 
hunccfMatm  Goofooslc  Atsas  OriilMA.    WtMbadea,  llo. 
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lra)|;u(>s  apurt,  and  ilu!  line  coiiuecliug  them  is  upproximately  tlie 
hy]n>thenu*e  of  a  trimigle  enclosing  tbe  DistricU  of  the  Cape,  Swel- 
leniluni,  and  George.  The  palaeozoic  formation,  therefore,  forms 
probably  the  greatest  portion  of  this  part  of  the  colony  *. 

The  specimens  that  were  given  to  Prof.  Krauss,  and  to  wliich  he 
cannot  asngii  a  locolitVi  con^i&t  of  a  hrownisli-grey,  hard,  fine-grained 
Mwdatooe,  sonictimes  softer  [of  a  lighter  colour  ?]  from  the  presence 
of  A  yellow  ochre.  The  latter  closely  resembles  lithologically  our 
Spirifer-sandstoueof  Pfhffendorf,  Keinmanau,  Buch,  IloUajniel,  Man- 
(ierbuch.  and  that  of  the  Kahlelirrg  on  the  Ilartz.  The  former  U 
more  likp  the  imweatlirred  sandy  beds  of  Lahn^tcin  and  Braubach, 
and  especially  hand-specimens  of  the  Ori^ikany  sandstone  from  New 
York.  Tlic  dark  sandrtLone  contiiins  Spin/er  mdrroiiffrm/^  Goldfuss, 
var.  murruHafasf,  nobis,  in  great  numbers,  partly  a*  cast**,  partly 
with  the  shell  preserved,  and  sometimes  above  a  i  inch  in  length.  The 
Yellowish  siuidstone,  on  the  other  hand,  abounds  with  costs  of  C'Ao- 
ne/eA  Karfinviatun,  Sehlth.  sp.  =  Lept<^na  lata.  Sow.,  and  Lepitcna 
taticosfa,  Conr.,  which  are  typical  forms  of  the  Lower  Division  of  the 
Rhenish  System.  In  one  s|H*cimen  we  obser\ed  the  very  tumid  cast 
of  a  Pelecypodous  Molhi^c ;  in  another,  TenlacnHtea  annufaivs. 
There  are  no  traces  of  Trilobites. 

Agreeing  with  the  dark  sandstone  in  lithologic&l  character  is  a 
specimen,  marked  No.  fiii,  from  Stofpad  iUver,  George  Di.strici  ;  this, 
however,  contjiins  only  hidcterminalc  casts  of  Bivalves,  which  cer- 
tainly are  not  Spirifers.  From  the  fcame  locality,  an<l  also  from 
Kromme  River,  arc  hand-specimens  of  yellowish  or  grey  tpiartzose 
Tnieaceons  schi«>t,  underlying  the  series  in  which  Brachiopods  here 
and  there  occur ;  fossils,  however,  appear  to  be  verv  rare,  just  as  in 
rocks  of  similar  lithologieal  character  with  us.  No.  Ki,  from  Pot 
River,  Swellendam  District,  is  a  still  more  qnartzose  grey  schistose 
rock,  pasiiing  into  sandstone;  it  contains  no  fossils,  but  a  large 
cubic  crystal  of  iron-pyrites  converted  iiitfi  oxide  of  iron.  A  specimen 
marked  *•  Plnttenberg  Bay,  in  the  neighbourhood  of  Capt.  llarker*B 
Fann,"  is  similar  in  general  character ;  it  has,  however,  a  reddish- 
grey  colour,  and  the  schistost*  f^trncture  is  more  indistinct.  No.  57 
IS  a  dark-grey  tine-grained  lime>>tone.  with  a  sjilintery  fracture,  here 
and  there  traversed  with  calc-spnr:  it  altogether  resembles  manv  va- 
rieties of  the  Strinfrocephalus-iimestones  of  Nassau,  e^,  ffr,  of  Diez, 
Schnzbach.  and  Ijimburg.  It  appears  to  contain  no  fossils.  In 
this  rw'k  is  the  famou:i  Congo  t'ave,  George  District.  From  the 
Bosjesveld  up  to  the  Karroo  Plains,  in  the  valley  of  the  Breede 
BivcTt  Swellendam   District,  the  above-described   schists  exhibit  a 

*  Tlie  extent  of  the  East  itnil  M>st  band  of  the  paliroKoic  rocks  here  iiidi- 
rated  t%  UiH  down  in  the  r;r<tI.igirBt  Map  of  South  Africa  U'-rompanying  Mr. 
Bain'k  pa|«ron  the  Geology  of  tht?  Cape,  read  before  the  Soriely  Nov.  17,1852, 
hut  not  yet  puhhbhed.  The  AhilmrC  of  this  Paper  in  the  '  Liif  rary  Gazette  *  of 
Dec.  IH,  1852  (No.  1H74,  p.  932),  givei  a  general  vjpw  of  Die  ditlrihnlion  of  the 
fo«(iilifcrou&  and  unfo&«iihferoii«  rt»ck»  of  tbU  portion  of  Africa. — iTraksl.] 

t  Detailed  description  and  fipnea  of  this  intemting  vari«(j  will  he  given  in 
0(ir  large  work  above  rrieircd  to. 
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(jjrtat  nuinber  of  Criuoidal  joinU  of  im.ipt  pvculiar  form  and  a  wfD- 
prcs<?rvcd  new  species  of  Terebratuia,  allieci  to  Terrbratuia  hiromrm, 
V.  Buch,  all  chugged  into  oxide  of  iron,  which  has,  without  doiibt. 
Won  formed  from  irou-pyriie». 

The  fossiU  communicated  hy  Prof.  Krnuss,  although  frw  in  num- 
ber, comprise  three  of  the  most  important  that  are  recoarnixiHl  in  lioch 
liemispheres  as  typical  forms  of  the  Lowest  Division  of  the  hheni%h 
System.  TentacuUtt^s  annulatun  occurs  both  in  thin  and  in  the  Silu- 
rian System.  Tlic  new  species  of  Ter^bratula  is  as  yrt  peculiar  to 
the  Cape,  and  of  uo  use  for  the  determination  of  the  af^r  of  tho* 
rocks.  With  regard  to  the  speoien  (juouhI  by  Murchiaon.  D'Arrfaiac^ 
and  De  Verneail — Xucu/a  Smithii  is  |»ccnhar  to  the  Cajtr  ;  Homth 
nofua  llerachelit  is  as  yet  known  in  Euro|»c  only  in  the  Spirifrr  WHMJ- 
stone;  IIomofoHotua  rrawicauda  {  =  11.  Knu/htii,  Kern.)  Msenn  fai 
the  Spirifer-sondstone  and  the  uppermost  Siliirinn  (UuHlow)  bed* ; 
Jief/eruphon  ueutua  is  found  in  England  in  the  t'aradoc  Miudstonr,  hvt 
also,  and  not  unfrecjUently.inourSpirifer-saiidstone;  Conulana  tpim^r%* 
gufcatu  inchided  at  tlie  time  the  hst  was  made  a  whole  serte*  of 
from  different  beds,  nor  can  it  serve  for  the  detenniuation  of  the  i 
Ireforc  it  is  ascertained  to  which  8]H'cics  the  Cape  f| 
belongs ;  Curulleea  orata  in  all  probability  is  not  a  w»II- 
f(>»Ml  i  and  there  remain  as  decidedly  Silurian  fossiU  only  C^tf  mteme 

Jiiumrnfiitchii  and  C.  Ttisfani.      C.  Blumenharhii  ha*  * ••   .Lii'>4n4 

hy  different  authors  too  hastily  as  occurring  in  the  Nn  •  r* 

Muidstune;  careful  inve^ti^lions  tend  to  prove  that  imin  .....  -^.r(>- 
mens  of  the  head  of  Phacopa  faciniatun  have  hem  rrtrrrrd  to  this 
species.  Other  Rhenish  8|HH*ies  of  I'/iarnpa  aim  hare  bem  am- 
fouuded  with  C  Tristan  i -,  nor  does  the  genus  Caiymemt  oonu  aay- 
whero  in  the  Rhenish  System. 

These  two  forms,  therefore,  if  Murchison**  detennituuioD  be  eor» 
reel,  would  represent  some  Silurian  rock.  The  nat  of  tba 
however,  nifnrd  no  evtdencv  in  »up(»ort  of  this.  but«  on  tW 
the  three  typical  fossils  of  the  Rlienish  System,  that  are  abote  r^- 
ftTTfd  to,  kIiow,  without  doubt,  that  these  paLwosoic  bedi  of  tli* 
('n[H'  fi>r  the  must  part   belong  to  the  8pirifer  wun^ftmm  «^  ihm 


Rhenish  System. 


[T.  R.  J.] 


Om  LlMKn-ONea  in  fAe  iist.i»s  ami  Sl,4TK  a/NoaWAY. 
By  Tu.  Scuk:ctti:ii,  of  Freiburg. 

[Zduchrtfl  4cv  dtvtMh.  |«ol.  GeMlltcbaft.  18&3.  4  Bud,  I  lIcA,  ^  31 -4C] 

Tbe  interesting  n^ult*  which  Prof.  Delewie  has  arrivrJ  al  bjr  gn>- 
gnostical  nnd  minernh>f:irnl  exaniiimtionsof  the  cryttaltinr  UmcatooM 
in  the  giuUs  of  Vo»gts "  nrr  an  indiicvntent  for  u»  tu iuatituAr  a  caa»* 
parisun  of  tbe»e  with  analo^nus  phfienomrnft  tn  other  rouuirirs,  X^ 
draw  such  a  parallel  in  the  ease  nf  tbe  li  nat  U  \<*nm 

ibo  more  iuterestini;  and  important,  a«  ii   >  •  ii  \j(  a 

rvprr«ecd  by  M.  Deletw  iu  a  letter  to  mrsrlf. 

*  See  Aaaakailfls  Mhici»lo««  %t.  ^  MX,  k<. 
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fiCHBERER — LIMESTOKK  IN  CRYSTALLINE  «CUIST8.  •') 

The  most  importAUi  port  of  M.  Dclesse'aoliservalions  is  necessarily 
the  history  of  the  origin  ami  local  disposition  of  tho  accessory  (or 
rather  non-accessory)  niiiu'rals,  the  presence  of  which  ts  in  the  first 
place  owing  to  the  contact  of  the  p;neiss  and  the  limestone*.  Gneiss 
and  limestone  (regarded  merely  as  chemical  bodies,  not  with  respect 
to  their  hthologieal  character)  have  once,  it  aj}pear»,  existed  without 
tlie  minerals  at  present  included  within  them ;  and  a  series  of  geological 
events,  accompanied  by  chemical  action,  has  di'vulopcd  the  latter 
within  them,  and  more  or  less  out  of  them.  Both  rocks,  as  they  are 
now  presenteil  to  us  with  their  included  foreign  mineraL%  represent 
the  last  stage  only  of  a  series  of  geological  and  chemical  operations, 
whilst  the  other  stages  Ijeioog  to  earlier  epochs  in  the  history  of  their 
fonnatiou,  and  as  fur  as  we  are  concerned  are  lost.  The  investigation 
of  the  whoh  si^ries  of  phienonicna  wmild  be  fnistrated  by  an  attempt 
at  a  too  jtarticular  enumeration  of  the  several  stages,  unless  we  call 
Aimlogy  to  our  aid,  by  which  our  coiic!ut>ions  may  be  pushed  into 
apparently  inaccessible  regions.  In  applying  this  to  the  case  before 
us,  we  shall  have  to  direct  our  attention  to  the  hmestone  occurring 
under  similar  conditions  in  later  formations,  and  not  coufine  oursehes 
to  the  consideration  of  the  limestone  in  the  gneiss  ;  and  this  especially 
holds  guod  with  respect  to  the  Norwegian  phaenomena. 

Since  I  am  to  act  as  guide  in  this  geological  excursion,  I  must  pre- 
mise, that,  from  the  length  of  time  since  my  visit  to  Norway,  many 
things  have  escapetl  me  that  may  have  been  of  importance  for  our 
purpose,  and  that  the  deficiency  is  only  partially  repaired  by  memo- 
randa from  my  old  note-books. 

To  some  it  may  appear  su]>erfluou3  to  carry  on  inquiries  still  further 
on  the  origin  of  crystaUine  limestones  ami  the  rocks  in  which  they  are 
included,  as  so  many  distinguished  naturalists  have  already  given  us 
the  result  of  their  observations  on  this  subject.  Still  it  appears  to 
me  judicious,  from  a  non-neptunian  point  of  view,  to  make  advances 
against  ultra-neptunism,  lately  a^in  rampant. 

If  we  take  a  glance  at  Keilhau's  map  of  the  transition  district  of 
Christianiat^  we  shall  see  that  fossihierous  clay-elate  is  tlie  chief 
member  of  the  stratified  deposits  here,  for  the  most  part  conformable, 
and  traversed  by  numerous  bands  of  limestone.  The  chief  feature 
observable  here,  viz.  the  sporadic  occurrence  of  a  limestone  formation 
subordinate  to  the  clay-slate,  is  still  more  plainly  seen  if  we  study  the 
phffinomena  from  place  to  place  in  detail.  In  nearly  every  hand- 
specimen  of  the  Christiania  clay-slate  a  more  or  less  considerable 
quantity  of  carbonate  of  lime  J  is  observable.  Limestone  beds,  of  tlie 
tniekness  of  a  few  inches  and  upwards,  alternate  witli  clay-slate  beds, 
the  latter  generally  of  greater  thickness.     The  smaller  of  these  lime- 


*  With  regard  tn  ihf  looal  distribulion  of  these  minerals,  fnndition<i  |irefteiitiiig 
so  many  interesting  details  and  therefore  not  to  he  treated  of  in  a  mere  sketch,  I 
miiit  for  the  mo'^t  part  refer  to  M.  DeleAse's  ohginat  memoirs  in  the  *  Annates  des 
Mines.' 

t  fifta  Norvegica,  Heft  I. 

X  Usually  mixed  with  suioe  carboaaie  of  maguesia.  Carbuuate  of  iroa  is  aho 
present. 
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(rtoiu-s  (Vciiui'iitly  (lu  not  form  umntfrrupted  l«-iis,  but  «»  tlir  brdilrap- 
Hurfacee  have  the  apnearance  of  niiiiicmus  aiul  irn*g^ilarlT  mtrrrapUa 
stripes  nmniug  parallel  to  the  dip  ot'  the  fitratn.  if  tlir  Utter  ur-  m- 
L'lined  or  bent.  Tlu*  comiwuciil  parlh  o!'  thew;  stripes  co»»i«4  of  tW 
bi»ected  surtaccs  of  very  differently  bbapt-d  calc&rfou»  nodalcft.  Thn* 
are  places  -where  these  nodules  occur  id  such  qiuuiliti«  aide  by  ffak 
Mid  over  one  auothcr,  that  one  c&ii  alinrmt  behrvo  he  hm  btfore  hit 
eyes  a  Umestone-conglonteratc  of  which  the  clar-«latr  forma  thv  na- 
trix  or  cement.  This,  however,  would  be  an  rrronroiw  vitw  of  tKe 
rase,  as  ia  evident  from  the  perfect  gradation  apparml  in  the  coo- 
dition  of  these  rocks,  passing  t'ruin  the  thickcHl  strata  of  fowiUfmND 
limestone,  throuf^h  the  thinner  but  still  uuiuti-rrupti'il  calca-mnu  brda, 
to  the  interrupted  Uyers  of  the  same,  and  from  ihvat  a|cain  Oi  iImmt  ' 
resembling  conglomerate. 

From  the  couMderation  of  the  joint  oceurrcticr  of  the  rUij-aUtr  aad 
limestone  in  the  ChnF>ttania  territory,  it  results,  with  rrnrd  to  tW 
probable  hi^itorv  uf  their  origin,  that,  ns>  rhcuiicnJ  lua^>rf^  |)uili  rutkv 
were  for  the  most  part  coBJointly  defM>!(tted  during  the  same  gvologSoil 


|H>riod, — that  certain  circumstaucei^  brought  about  the  local  MvdoHii^ 
luuice  of  one  or  other  of  these  nia»!»e<),— mid  that,  laatW.  tor  baie^ 
stone  bedd,  at  least  the  smaller  layers,  wore  e\poMil  lo  t>ie  inttufDcra 
that  produced  a  more  complete  Keparntinn  and  M-grrgniioii  of  thecAr- 
bonnle  of  lime,  resulting  in  the  formation  of  the  iKxlular  bodir*.  N'd 
new  chemical  product*  were  thus  generati-d,  if  we  rxrept  aomr  iroa 
pyrites  and  calc-spnr,  the  fonner  of  which  is  sprinkled  licrc  aitil  then 
and  even  occurs  iu  »imall  utHlulr^,  ami  the  latter  is  aomrtinira  met 
with  in  the  state  of  thin  crusts.  It  is,  howrviT,  rjaiie  rridrDt  that 
uowlterr  along  tbe  lines  of  demarcation  have  there  hern  fnnued  9my 
boilics  as  the  result  of  the  c<Mita<*t  uf  the  clay -slate  aiid  limcvtiHir. 

Let  us  now  study  this  geological  area  at  its  line  of  iaDction  with 
the  granite.  About  %\\  milr«*  sout)i-west  of  Chriitdania^  iiot  lar 
from  the  palaiv  of  Ujellelmk  f,  granite  appears;  and  hrn*.  at 

than  one  spot,  we  uiwt  with  a  very  favourable  op:    -  i>f  U 

acquaiutea  wUh  tbe  iH-hariour  of  the  pt-ocenbli    ;  i  iTnniiiliwi 

iitrntn  towards  their  onct*  !<o  uni|tnet  neigbl>oiir.  l^ot  wr  mvM  ftnl 
nbscne.  that  near  Gjctlebnk  the  (nlcareous  rocks  play  a  moeli  Im 
■ulMirdiuate  |>an  tban  at  many  other  places  in  (hr  trrritnry  of  (liri*. 
tiania.  Wr  liere  meet  with  some  large  calcareous  betla  which  uq  tkr 
iVradiea-Bakkeu  run  up  more  or  leaa  cloN'ly  to  the  gnoite ;  am! 
here  the  latter  nits  the  strata  ui'arly  at  ripht  anglea  to  their  strike. 
South-east  of  (>jellrhnk,  on  the  contrary,  from  Um  l^itfMlcr 
the  l-lvr  Valid,  tlir  strike  of  the  bed»  fi>r  thr  moft  pMUft 
tn  the  edgL*  of  the  granite*  and  al  the  Mime  time  the 
far  IcnH  prrvaleiit,  and  indeed  in  simie  io*itanccs  ipiitr 

Thf  Ltitir»/i>»f,  C/iiy-s/afr,  ttmf  (irapttte  oj  the  I'trrmfict  tf jl'twi, 
W>  do  nut  And  hrre  ilie  thick  limestone  of  C'ltristiama,  btu  a  pwdUr. 
cryittallinf,  white  maHde,  thr  age  uf  which  ia  auffieimtlt  aiteslnl  Vr 


I 
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[*  Tlir  rura*untn«ul>  ia  (bit  pspor  arc  Uffwatu— TaAXV^ 
t  1^  lite  Maji  sOmf-iuculMiaed. 
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its  rare  but  ri'cwiiiiahle  fosiiiU*.  When  tlie  marble  and  clay -slate 
alternate  with  cat'li  other  in  hods  of  varyujg  thieknesscs,  the  latter  haa 
quite  an  altered  character.  It  has  become  harder  and  more  compact, 
partly  alluchruitic,  partly  parsing  into  a  nearly  [lure  siliceo-calcnreotis 
niasA.  The  siirlacos  of  contact  between  the  limestone  and  the  altered 
clay-slate  are  frequently  traversed  with  crystallized  garnet.  The 
garnet  is  locally  so  prevalent  that  thin  clay-slate  beds  appear  quite 
chnnge<l  into  masses  of  garnet,  or  are  represented  by  nccnmulationa 
of  garnet  crystals.  Moreover  a  mineral  similar  to  tremolile,  nccom- 
panied  by  interttpersed  zinc-blende,  is  found  at  gome  points  near  the 
edge  of  the  grQiiitc.  The  development  of  these  minends  and  meta- 
morphosis ol  the  strata  have  taken  place  in  general  without  any  par- 
ticular disturbance  of  the  stratitication.  Tins  is  especially  observable 
on  the  sides  of  the  quarries  wliich  are  worked  for  the  marble.  Beds 
of  altere<l  clav-slate,  sometimes  scarcely  more  tluin  a  line  in  thickness, 
coulinue  i>ariillel  nnd  rectilinear  for  long  distances.  Still  there  are 
places  where  tiiich  lieds  are  much  cracked  and  tissured,  and  on  the 
rock-surfacea  appear  almost  like  bran  in  bread.  It  is  therefore  evi- 
dent, that  tlie  hiuestone,  before  it  took  on  its  present  crystalline  cha- 
racter, was  in  the  condition  of  a  plastic  mass,  in  which  the  clay-slate 
lay  as  a  harder  body. 

Cofeifermts  Claij-ttatf  and  Granite  between  the  Kjenuer  mines  ami 
the  Vfee'Vand. — On  the  Paradies-Bakkcn  we  were  made  acquainted 
with  the  changes  that  the  neighbourhood  of  the  granite  had  produced 
iu  an  area  of  clay -slate  very  rich  in  Umcstone;  from  the  tract  withia 
the  above-mentioned  jjoints  we  recognized  the  changes  arising  from 
a  simiUr  action  on  a  clav-slate  on  the  whole  destitute  of  hmestoue,  or 
rather  only  impregnateJ  with  more  or  less  carbonate  of  lime.  Thcae 
conditions  are  shown  approximately  by  the  following  diagram,  in  a 
vertical  section : — 


Uere  a  is  granite ;  6,  an  allochroitic  bed,  with  much  crystallized 
garnet,  from  a  few  feet  to  a  much  greater  thickness  ;  r,  hard  (altered) 
clay-sUte,  only  here  and  there  allochroitic;  b\  nn  allochroitic  bed 
similar  to  A ;  c\  hard  clay-slate,  gradually  (but  only  within  extensive 
tracts)  passing  into  a  generally  soft  clay-(ilute.  It  is  evident  that  6 
and  f/  have  formerly  been  caleiferous,  r  and  c\  or»  the  contrary,  non- 
calciferous  clay-slate  beds,  and  hence  the  explanation  of  the  appa- 
rently paradoxical  occurreuLe  of  e  between  b  and  b\ 

Both  iu  the  (TJellebiik  and  Kjenncr  mines  district,  and  at  many 
other  places  along  the  granite  bonier,  there  are  points  where  the  hard 


*  In  pftriicultr  I  noticed  a  Cattnipora  in  the  Geological  collection  of  the  Uni- 
venity  of  ChrifiianU. 
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clav-sWo  comet)  inimediatoly  upon  the  granite,  fiitliout  any  intt  d 
the  allochruitic  furinatiou,  still  less  of  the  crystallized  g»mrt,  to  ht 
ohscrved.  lu  such  cR.*4es  the  hard  slate  is  usually  [»n)rtrntcd  by  the 
granite.  On  its  surface*,  when  weathered,  is  wcw  an  rlabarate  orf- 
work  standing  out  in  relief,  in  which  felspar  is  recognizable  as  a  earn- 
ponent  part. 

As  we  pass  nlnnf^  the  allochroitic  beds  6,  b\  we  are 
strongly  reminded  of  j^neiss.  Numerous  parallel  Unea  of  quarts^ 
as  are  met  with  h)  idmndantly  in  the  old  gneiss  of  Nonnay,  tniTVfir 
it,  and  we  almost  forf^t  that  it  is  garnet  and  not  mica  and  frispar 
that  lie  betwe*'n  them.  These  allochroitic  beds,  l>ordrnng  on  thr 
granite,  are  ali<;o  clianicterized  hy  the  foUovring  mrtallir  ruinenla. 
Magnetic  iron,  partly  granular  and  crvstalline,  and  parttr  dcrdopcd 
iitto  distinct  cry^itnl.t  (conibinatiiHis  of  Uhond>ododecaheafaiil^  Oct*> 
hedrons,  and  Ilexahedruns).  Iron-pyrites.  Coppfr-pyrttea.  KtBltttli- 
ghuicc  (this  apparently  occurs  uuly  near  the  Gjelleluik  tusiw).  Th» 
presence  of  copper-pyrites  has  led  to  Tniuiiig  ojj^rrationa  bcrt  M 
ibnner  times. 

LiMe^tone,  Cfat^-Mfatft  ami  Granite  to  the  SoutA  9f  Ihmmmmu^^ 
If  we  go  from  GjeUehiik  soutli-we«twardly,  along  th<-  maui  <lirectB0O 
of  the  strike  of  the  limestone  and  clay-slale  rocks,  over  the  border  of 
the  granitr,  down  the  Faradies-Bakken,  and  acmns  thr  Ijcr  ami 
Dratnnien  Valh'ys,  at  a  distance  of  altout  two  miles  wr  rrmch  tke 
edge  *a{  the  granite  on  the  other  side  uf  the  town  of  Drammen.  and 
there  find  another  limestone  and  cUv-slate  area  in  contact  with  thic 
nhnorriml  rock.  On  the  whole  there  is  a  n*fM'titiou  here  of  the  roa- 
ditious  before  noticed,  partinllv.  howertr.  with  their  cliaractcr  ttill 
more  strongly  marked.  Granular  crytttalUne  limeslone  and  aUochti^ 
ilic  and  otherwise  altered  cUy-&Ute  occur  over  a  larger  rilrnl  an 
an*a  of  t  monition  rocks  ahotit  2  miles  long  and  )  mile  bMMwl*  bct^g 
enclosed  v^w  both  sides  bv  granite,  thit  wriat  still  IncreaMA  tfae  d»« 
grec  of  ntetumondioaiM,  is  the  in  terpen  et  ration  of  the  clar-^lftte  and 

inite,  ohservoblf  in  !«omf  mines  here.     The  granite,  ''  to 

is  district  had  abundant  onportunitv  of  rxrreiMng  it-^  ifv- 

flnencc  ;  nor  has  it  failed  to  uu  so.  Not  onlv  ha«  it  awakrord,  aa  it 
were,  the  forci*  of  crystallization  within  the  hmestone  and  elaj^liiCfr» 
but  it  appi^ars  also  to  have  occasioned  the  formation  of  inai^  mtaeffal 
veins  along  its  liorders.  Of  the  minerals  that  thus  owr  thior  ofigitt 
more  or  less  directly  tn  the  granite,  the  following  are  pMtimliriy  CO 
be  enumerated.  >!agnetic  iron  in  flat  patches  and  in  atrraka  wwiB 
the  allochroitic  zone,  (taruct  ui  extremely  laree  quantitiea.  ^^^o^ 
per-pvrites.  Zinc-blende.  Iron-pyritc^.  Le'ad-gUnce.  Iroi>>^Uoer*. 
Cohnft- glance,  sprinklrd  through  a  hirge  flat  band  nf  mogTwCac  iroa. 
Quarts.     C-nlc-cpar.     Huor-ipar  (nearly  olwaya  iu  OtfUhedmnah  not 

*  TUi  I  flndoiUy  ta  ft^iMti  o^w|a-ory«  .h.  it.r>  mMiwh  haay  rf  ii  rf  iIm 

BcUkoll  mmoL    Tbetr  •pedoaas  eaatjat »''  i  ban!  city<«lala  bmI  alitrfc 

cihlbiutb«ruUu«iiigcb*rae(en.    TlMiiidi^  «t4t«lngiDcalai*iieit  »m 

alighil;  •iirrtiuiMlrtl  wub  lrDa-|rl«nee.  or  rather  uuB-ciiaimcr  (laalaAag  aae  itf 
went  VeiuvtAQ  phrnoroMna).    Kn  tliu  ijiujti  crrttali  bad  hsca 
renulDlnK  tpaei  wm  ftUr«l  up  witfa  calc-«par  oad  laoff--«pv. 
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wi  frequently  in  RhoniboUodecalietlroas),  occurriug  partly  in  the 
ftUorcd  Transition  beds,  partly  in  the  mineral  veins.  In  an  area  of 
scarcely  a  square  mile  there  are  more  than  thirty  old  mines,  and  in  other 
parts  of  the  district  many  more  mines  and  diggings  have  been  worked. 

The  siliceo-calcareous  streaks  (thin  clay-slate  bands)  occurrinp  in 
the  marble  are  nowhere  in  this  district  parallel,  nor  iu  the  broken 
condition  above  described,  but  funn,  like  the  felspar  iu  the  hard 
slater,  a  kind  of  irrcf^nlar  network,  which,  from  weathering  and  the 
action  of  water,  sometimes  projects  i  an  inch  beyond  the  aurtaoe  of 
the  marble. 

Examples  of  the  metamorphosis  of  the  fossiliferous  limestone  and 
clav-sUte  may  be  taken  from  many  other  parts  of  the  Traunition  di- 
strict of  Christiauia ;  but  the  above  are  the  chief  phenomena  of  ini- 
purtance.  The  occurrence  of  the  following  minerals,  however,  de- 
serves mention.  In  the  district  of  Vestfossen  (between  Drammen  and 
Kongsberg),  in  the  Kirehspiel  Kger,  a  tiuely  crystallized  Vesuvian  is 
found,  under  similar  conditions  as  the  garnet  at  the  before-mentioned 
localities.  At  the  llortekolle,  a  mountain  1^  mile  to  the  north  of 
Gjellebak,  Ilelrine  occurs  with  garnet ;  this  is  rare.  In  AUochroitic 
strata  of  the  Brevig  district  I  saw  limestone-nodules  (uuite  similar  to 
those  occurring  near  C'hristiania)  wliich  were  streaked  witli  a  great 
number  of  small  crystals  of  Scapolite. 

It  is  wortliy  of  remark  that  no  trace  of  mica  appears  in  the  dis- 
tricts we  have  so  rapidly  traversed,  cither  in  the  clay -slate  or  in  the 
marble.  If  we  are  to  look  for  this  as  a  product  of  the  contact  of 
rocks,  we  should  not  look  for  it  in  that  |>ortion  of  the  metamorpliosed 
clay-slate  district,  the  calcareous  components  of  which  have  favoured 
the  formation  of  garnet.  Garnet  and  mica  appear  to  hate  each  other. 
Let  us  make,  therefore,  a  digression  to  the  Alun-Vand,  1  mile  north 
of  Christiania.  Here  oci^nrs  some  clay-slate  apparently  destitute  of 
limestone,  lying  iu  patches  of  limited  extent  (the  largest  not  a  quarter 
of  a  mile  long  and  of  still  less  breadth)  in  the  midst  of  the  granite 
and  very  much  penetrated  by  granitic  veins  and  masses.  Resulting 
from  these  conditions,  a  tine-scalcd,  dark  tobacco-brown  mica  has  been 
developed  in  the  clay-slate  near  its  junction  with  tlie  granite.  The 
clay-slate  possesses  throughout  a  gneissoid  aspect,  witnout  however 
being  liable  to  be  mistaken  for  the  norma)  gneiss  of  Norway,  and  we 
recognize  a  perfect  similarity  to  the  famous  locality  at  the  Solvsbjerg 
in  Iladeland,  7  miles  N.N.E.  of  Christiania. 

Ctynfaf/inr  Limestone  near  Ckristutnaanti. — We  must  nmr  act  out 
on  a  longer  journey,  to  become  acquainted  with  the  interesting  phe- 
nomena  of  tnc  crystalline  limestone  of  the  district  of  Christiansand^ 
3ii  miles  direct  S.E.  of  Christiania.  Gneiss  prevails  here  far  and 
wide,  with  a  strike  approaching  the  direction  of  the  meridian,  and  in 
general  with  its  usual  steep  or  vertical  dip.  In  Mm  gneiss  we  meet 
with  no  crystalline  limestone.  MTierc  such  does  occur,  it  is  in  either 
horizontal  or  apparently  very  indistinctly  beddetl  gneiss,  the  relation 
of  which  to  the  vertically  Fjedded  gneiss  is  not  understood.  The 
stratification  of  the  gneiss  containing  limestone  is  chiefly  indicated 
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by  the  parallel  lines  of  tiombUMide ;  these  imt  unfrrqiicntly  in  tht 
unvarying  horizontolity  pierct*  far  into  the  crystalline  limo«UiDc,  «f 
generally  has  quite  a  Ahar|>  line  of  junction  with  the  gnciM.  dtill 
there  arc  apparent  sometimes  small  clifftnrbaneeft  of  Uie  slrmtMcaboa 
very  near  the  linie»tone,  which  at  one  place  indeerl  trnds  out  a  «tiiaU 
Tein-Uke  projection  into  the  gneitis. 

ThiM  limestone  can  scarcely  be  temied  marble,  it  in  to  comwIv 
grainilar.  The  numerous  quarrie*  afford  favourable  oppoftuuitiea 
tor  mineralogists  to  t:iearch  tiie  timestone  well  for  minerals;  and  tlir 
following  o<Tur  in  consiileraMe  abundanre.  (sarnet.  VcauriaB. 
Scapolitc.  Augite,  ChomlroJite.  Spinel-ruliy  (Pletmastr).  Ffii|MVt 
with  a  grenxy  lustre  ami  of  a  greyish  colour.  Mii-a.  light  j^  i  inilfi 
my ;  rare.  Sphcne.  Magnetic  iron.  Magnetic  pyrilr-.  Mnlyb^ 
aenum-glance.    Ganiet  and  vesuvinn  mvur  in  very  im  •. 

some  remarkably  large  and  fine,  and  form  oonjotntl\ 
limestone  enclosed  in  the  gneiss.     Just  an  we  ' 
devolo|H'd  at  Ojellelmkr  Orammon,  &c.,on  thpc 

clay-slate  and  the  crj  stalline  limestone,  we  tind  them  berr  uIm  mt  fb» 
junction  of  the  honiblendic  gneis.<«  and  the  marble.  The  r^trol  of 
the  coating  to  the  marble  lying  within  it  is,  however,  very  diftmiL 
In  the  smaller  band<*  of  Umefttone.  which  are  Mtircely  mure  than  « 
few  fathoms  in  length  and  a  few  feet  or  elU  in  breadth,  the  garnet 
and  vesnvian  generally  increase  so  muoli  in  quantity  tlukt  tl>«^  .u.^^t 
paas  through  the  marble  band,  it  is  quite  otherwise  wit 
atone  be<ht  on  the  easteni  side  of  Torisihil  Hivcr,  oppocitu  in*:  u^ 
Palace,  that  have  a  considerable  thick  ness,  and  are  worked  n  mmr* 
riea.  In  these  the  coating  is  very  hniitod  and  indeed  in  acNM  ptawi 
is  quite  wanting.  Uy  close  exaunnatiun  of  (he  e<lgr  of  tht  gilt 
uiu  vesuviau,  we  can  see  that  the  rrvfttaU  of  resuxian  art  pboi 
immediately  on  the  giieiaa.  and  that  their  fri'e  exiremitint  pmjed  !■!• 
the  marble ;  and  this  is  bkewiae  the  case  with  the  garnet  crritBla. 
But  where  the  two  occur  together,  the  cryst-als  of  gaxuet  urc  almmfm 
placed  on  thoac  of  the  vesurian.  1*hai  the  fonnaSioB  of  tlse  ptntl 
IS  of  a  later  date  we  also  prn^^ive  rlcArly,  as  we  aoiuetwm  ftnd  nijititi 
of  vetiuvian  penetrated  by  small  garnet  veins ;  and  tltis  la  tht  Wtatt 
readily  .seen.  a«  the  garnet  U  always  of  a  browuish-r«d  cwtcwiT,  Mid 
the  vesuvinn  li  grvemab- brown  or  brownish-grern*.  It  ia  w^ftthf  «C 
reuiark  also  that  the  gneiaa  iu  the  vicunty  of  the  marble  b  Av^omtljr 
trmwned  by  atHMka  and  lines  of  garnet,  whilst  the  vfamm  «■  tJw 
eootnrr  ia  ncrer  found  within  the  niass  of  the  rock.  Mlica  mnW 
lite  crystals  (x?cur,  thry  are  lutuallv  M*t  lictween  the  garnet  UM  tht 
TcauTian  on  the  gneiss  ;  but  smaller  iaolated  rrrstAb  anr  alto 
diaaemituited  here  and  there  in  the  limestone.    The  crrstala  af  i 


•  At  the 


laaattty  la  t^  vici^T  oT  \  mf 


bos  been  iWv«>bp(«d  <m  (W  «o«tecMariW<et  of  lh«  Trvasttios  dat-alslt  aarf  Uh 
•omr  ^arn'*!  ii  also  ooeaatoully  met  witfa  i  aad  km  ttw  Mna  oaa^ 
hitkl  Ruud  with  r««pMt  to  eolour.  m  well  m  to  Ae  respeeflNe  tte>  «f  Ik* 
of  ttesa  iwa  ■ 


A  morr  exiet  efaraitcsl  namlaailaa  «f 
lefvlher  wonld  t>c  of  gnwX  intemL 
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aIsu  (which  at  a  Localitv  near  the  Gill-V and  occur  more  thoii  'I  inches 
ill  length)  art*  iiMilnted.  mitl  Uniiti'd  to  the  garnet  and  \e!<uviaii  Kone. 
Augite  (the  fio-cAlIe<l  Funkite)  occurs  na  a  widely  distributed  ingre- 
dient in  some  of  the  calcareous  bc<b.  Crystals,  of  the  size  of  a  mii»- 
tard-secd  up  to  the  length  of  Rome  Unef,  are  scattered  through  the 
wliole  of  the  calcareous  mass  and  give  it  a  pecidiar  punctated  appear- 
ance. Where  the  usual  coating  on  the  hinestone  is  wanting,  we  meet 
with  it  on  the  gneiss  nud  otlen  to  a  Bomewhat  greater  extent.  We 
can  also  here  recognize  that  the  hornblende,  which  is  present  as  a 
more  or  less  predominating  ingredient  of  the  pieiss,  is  converted  into 
augite  by  the  ix»ntact  with  the  hmestone.  This  is  visible  iu  a  band 
At  places  scarcely  more  than  \  to  1  inch  broad  ;  sometimes,  however, 
it  penetrates  deeper  in  the  gneiss,  the  structure  of  which  is  otherwise 
unchanged.  As  regards  the  rest  of  the  minerals  above-mentioned, 
(heir  occurrence  is  quite  sporadic.  The  chotidrodite  is  interspersed 
here  and  there ;  and  sometimes  its  imperfectly  formed  roundish 
crystals  are  gathered  into  nests  and  small  groups  ;  as  is  also  the  case 
with  the  spinel-ruby,  mica,  and  magnetic  pyrites,  which  we  find  also 
in  small  parcels  at  other  plncrs  in  the  limestone. 

CnjBtatUne  himtittone  of  the  District  of  Arendal. — Arcndat  hes 
about  H  miles  to  the  north-east  of  Christiausand,  and  within  the  same 
great  gneiss  district  of  South  Norway.  In  the  limestone  of  Christiau- 
sand  we  found  evidence  enough  to  lead  us  to  theorize  on  the  origin 
of  the  rocks  and  the  fornmlion  of  their  nuuL'ral  contents  ;  but  the 
phenomena  of  the  Arendal  limestone  are  ambiguous  enougii.  The 
numerous  scattered  nodules,  veins,  and  patches  of  crystalline  lirae- 
ttone,  or  rather  of  extremelv  coarse-grained  compact  calc-spar,  occur 
indeed  partly  in  indistinctly,  and  sometimes  horizontally,  bedded 
gneiss,  yet  they  are  met  with  also  in  connection  with  the  great  layers 
of  magnetic  iron  of  this  district  in  steej)  and  vertically  bedded  gneiss. 
The  general  and  great  mineral  richness  to  which  Arendal  owes  its 
fame  in  the  mineralogica]  world  is  due  in  no  small  degree  to  the  oc- 
currence of  the  cnrutalline  limestone.  This  ro<-k  contains.  Garnet 
/with  Colophouitej,  Augite  (with  C'occolite),  Epidote,  Hornblende, 
01ipocla*«*,  Orthodase,  Quartz,  Seapolite,  Spheuc,  Apatite,  Zircon, 
Spinel-ruby  (very  rare),  Cbondrodite  ?,  &c.  The  total  absence  of 
vesuvian  is  conspicuous  in  comparing  these  with  the  L'hristiansand 
group  of  minerals.  Epidote.  which  does  not  occur  at  Christian  sand, 
is  here  one  of  the  abundant  minerals.  Its  crystals,  as  far  aa 
my  experience  goe\  arc  always  set  upon  the  gneiss:  and  in  some 
tnonsure  they  ref»ret>ent  the  vesuvian.  The  garnet  crj'stals  occur  in 
like  manner,  still  they  are  found  (especially  tlie  colophonite)  imbed- 
ded in  the  limestone  ma.4s.  The  same  holds  good  with  the  augite  ; 
its  fixed  isolated  crystals  appear  mostly  as  coocolite,  and  represent 
the  augite  (funkite)  of  the  Christiansand  district.  At  a  few  places, 
as,  for  example,  near  the  Barbo  mine,  wc  see  garnet  and  epidote 
(piatazite),  like  layers  alternating  one  with  another,  and  so  in  some 
measure  representmg  the  gneiss,  which  here  exhibits  the  same  stratifi- 
cation as  the  former.  At  Arendal  I  have  examples  oi  the  coating  of 
the    limestone    ipiiie   correMpondinp  to   that   at    ihc  bisl- described 
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locniities.     For  other  particulars  I  niiut  refer  Co  a  former  paper 
mine*. 

Pheiioinena  of  quite  an  nuftto^us  character  to  thotte  of  ChrUcmn- 
saud  ami  ArtMidal  an*  met  with  ut  manynthrr  Soaudiiiaviaii  localiiiea. 
With  reference  to  this  I  will  mention  only  the  mistriUinr  limcstODca 
of  Aker.  Sala,  and  Tunaherg.  The  spinel-nihT  from  the  UmciloiMi 
quarry  of  Aker  is  sulhcirntlv  well  known.  We  here  nlao  roeH  wikfa 
Garnet,  Mira,  Serpentuie.  Cliondrodite,  &c.  The  niarbh>  of  Sala,  ao 
rich  in  various  minerals,  contains,  aecortliug  tci  Ilniumann'f'.  Mala- 
<*olite  (accordiujs  to  H.  Kom'  remarkaMe  fur  (rontainirie  a  large  propor- 
tion of  water),  Tremolito,  (jarnet  (rare),  Quartz,  t'lilorite.  Serpenbacv 
Talc,  Agijostos,  Lead-glance,  Zinc-bleiKh',  lron-pyritc»,  M«gnetk*  \»f» 
riles.  Magnetic  iron,  t'<ipper-pv rites.  Sec.  Still  richer  in  niineraU  ■ 
the  CrystaUine  limestone  of  't'miabcrg,  of  whirh  A.  KrdmaiuiJ  bM 
lately  given  us  some  very  interesting  accciunts.  In  it  there  oecw 
Garnet,  Malacolite,  Spinel  (PliHinaste),  rhuiidro<litc.  SeanoUte,  Coc- 
colite,  Kpidote,  Serpent  inc,  (Milurite.  Quartz.  Amphoclrlitr,  Giltin- 
gitc.  nedenliergite,  Hidingerite.  firaphite.  Sphene,  CbbiU-glaiier, 
Copper-pyrites  Blende.  Iron-pyrites.  Magiu'tic  pTTkea,  Magnetic 
iron.  Iron-glnnre,  Mulylidennrn-^Iniu'e,  Masaive  Biamutli, 

If  we  consider  the  geognutitical  and  mineralogical 
sketched  in  the  foregoing  |»nges  as  pn'senting  themselves  in 
(listricts  uf  Norway,  to  bo  so  many  links  or  stages  in  a  gn*at  Tnmth 
lion  series  or  process,  we  may  inter|ioUtc  the  Irnki*  or  »tages  tiiai  arv 
wanting.  We  can  then  follow  up  a  rlay-slnte  aud  liini*»toiK-  fonn*- 
tiun  from  its  original  clep<»ition  under  water  tu  the  stage  in  which  it 
is  present<'d  tm  gneiss  and  marlilf  uilh  n  mtdtilude  of  forrign  mineral 
COUteuta.  We  «-e  these  inehuled  niiiierals,  which  uuw  appear  to  us 
uot  as  accessories,  but  as  belougiitg  to  the  genetieal  condiuoos  of  tlir 
rock,  devclope  themselvM  IVom  the  ingx^>dients  which  vm  &•  part 
originally  within  the  llme«tnne  and  clay-slate,  hut  erklcoll j  ill  jttit 
nUi  tntrodu(*ed  at  a  later  ihtiihI.  Ah  com|Kinent«  nf  tli*  tatlar  BBd 
wr  may  particularly  mention  Plnor  (in  the  t!hu  FlQor*«Mr» 

Miea)  and  rombiiiittions  of  j^uljdiur  with  metal>  ■  t4  of  me; 

copper,  lead,  ami  bi.HUiuth). 

Whatever  geologicid  ilu'or)"  we  may  embrace, — to  whftterer  natitral 
force  we  may  a^icrilK*  the  chief  part  in  tlu*^  u[>eratJou«, — we  dib«C 
believe  in  a  metamoridiosts  as  taking  place  here.  The  theorr  of 
metamorphism  has  nf  late  years  taken  poawion  of  niodto  as  wfti  m 
of  rocks!  And  imlerd  the  primor«liiLl  goetsa  of  Scwi^anift  ma 
privilege  of  alM»riginidity  entliiagered !  Still  we  may  tmaHf  |po 
far  ill  Die  Metnmoqihu*  as  uj  the  Water  theorv.  I*  th»-n-  t<^-m^ 
within  the  region  uf  the  sci-called   Primordiid  tjnei«->  t  ■ 

gueUe  fonnation  !     This  impurtauC  fpiesttuii,  which  Kw.^k^.^^  t««4Ci 
we  third  part  uf  his  Gtra  Aurrryira  (p.  'A67),  camnut  at  ptncnt 

*  Leoalianl  mul  ttmnn'*  Jalirliuch.  IH43.  n.  G31. 

f  Babe  (lurch  Srsmlinsvirn,  vol  iv,  p.  268.     llausBttaa 
msrble  nf  Sak  is  ijit«ritritiAe4  miUi  the  (cocist,  whitat  crtben  had 
gAfded  it  u  tvwig  00  the  rnetit. 

:  Kotigl.  \rifMk.  Ak»A  llaodL  IHIH. 
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answered  with  certaiutv,  although  it  is  undeniable  that  oertAin  con- 
ditions apneiir  to  tjpeak  in  Tavour  of  it  in  the  Christiausand  And 
Arendft]  districts,  as  will  as  in  many  other  tracts  of  Norway  (Saters- 
dalen,  UekkefiorH,  Krageroe,  Modum,  &c.).  We  may  perhaps 
accord  a  jirimordial  character  to  one  portion  of  the  gneisa. 

With  re8]>ect  to  the  causes  of  the  metAinorphoais  we  have  been 
considering  in  the  clav-'*late  and  limestone,  we  may  be  certain 
according  to  what  we  know  of  analogy,  that  at  any  rate  heat  has 
formed  one  of  these  causes.  That  water  also  has  taken  part  in 
the  operations  is  possible  and  indeed  highly  probable  ;  since  strata 
deposited  in  water  would  still  be  under  a(|neoiis  conditions  during 
their  transformation,  and  would  he  Bubjected  to  pressure  from  the 
overlying  mass  of  water.  Scarcely,  however,  ought  we  to  ascribe  to 
water  so  much  power  as  to  e.vlinguish,  as  it  were,  tlie  fire  of  the 
Plutonists.  Indeed  the  facts  speak  forcible  against  a  Neptimism, 
such  as  that  in  fonner  times  hastily  sketched,  and  in  later  times 
cleverly  drawn,  stdl  scarcely  true  to  nature. 

[T.  R.  J.] 


On  the  Drift  Phknomena  o/'Switzeruind. 
By  A.  EscHER  VON  der  Li.nth. 

flx^onlianl  u.  Uronn'B  X.  Jahrb.  f.  Min.  u.  a.  w.  1852,  p.  72G;  and  Heer  and 
Eftctior,  two  Meninirii  (on  Ihv  District  of  Zurich  ia  the  later  Geological  Periods). 
Zurich.  18r)2.  4to,  with  plates.] 

The  author  gives  the  history  of  our  knowledge  of  the  erratic  blocks, 
sketches  the  outlines  of  tlic  theories  that  have  been  founded  on  them, 
describes  the  phenomena  in  Switzerland  ])articularly,  and  lays  down 
on  a  map  (he  distribution  of  the  blocks  in  that  region,  with  reference 
to  their  res]»'ctive  local  orig;ins,  their  line  of  passage,  and  especially 
the  ptisilioa  of  the  lon^  moundsi  of  blocks  or  moraines,  throughout 
Switzerland  and  the  iieigldwuring  countries.  Lastly,  he  offers  a 
clear  explanation  of  the  so-called  Ice-period  and  its  lonnination.  He 
has  no  doubt  that  the  glaciers  of  Switzerland  had  really  once  the 
enoniious  magnitude  and  extent  which  the  morauics  and  erratic 
blocks  still  indicate.  A  long  series  of  rainy  years  at  the  present 
time  causes  the  glaciers  to  rapidly  descend  far  down  the  valleys,  if 
there  be  no  soutli  wind  fFuhuJ,  which  in  a  ver)-  short  time  can  thaw 
tlie  greatest  accumulation  of  iee  and  ^now.  Without  this  south  wind 
(ami  theGult'-slream  !  A'J.  Jahrb.)^  Switzerland  would  have  a  climate 
like  that  of  the  most  southern  part  of  America,  the  latitude  of  which 
corresponds  to  that  of  Lugano  and  Tesain,  and  where  the  gbiciers  at 
present  come  down  to  the  sea*.     This  south  wind,  however,  <lates 

*  Coiiipare  llnpkini,  Quart.  Joum.  Geol.  See.  vol.  viU.  p.  U.  et  ify.,  and  p.  56 
ci  «jr.— [hD.  Jaubb.] 
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tiAck  its  orig:in  no  earlier  thnn  to  ihe  existence  o(  tiie  Soliarn.  wheocr 
it  comes  ;  and.  Recording  to  Uilter'it  showing*,  i}it  S&liara  wu  a  ara 
at  n  comparntivclv  Intc  period. 

[T.  II.J-] 


Oh  the  Distribution  of  the  MKTALLirKROut  Onn  m  Sbrvia.^ 
B^  J.  Abei.. 


[Jthib.  d.  Rvi(;1i»<Aiiftt.  18&1,  vol.  ii.  p.  57  tt  w^. ;  and  I^oabud 
Jahrb.  f.  Min.  u.  s.  w.  18&2»  p.  7M.] 


D.  BnMni^ 


\n  nejirly  all  the  valleys  tliroughout  the  mountJunoiM  part  of  tW 
country,  there  are  henpH  of  »eoriir  and  other  trner«  of  ihr  ftmnrr 
extent  of  the  mining  works  whirh  were  rArrit-d  ou  under  tlie  Roman 
government.  In  the  Mai(Uti|>ek  ilistrii't  in  the  muuntata-rangn  of 
^taritza  and  Pomont  Valulb.  and  mure  than  a  mile  [tirrman]  Vnf,  \>y 
500  to  fiOO  fathoms  [Klaflcr]  hroad.  niica-K*hivt  prevojli.  The' 
found  in  a  vein  of  gycnitic  porjihyry  of  more  thnn  100 
Linieatonc  occurs  on  the  heights,  hut  it  only  here  and  tbtn 
down  into  the  ralley.  and  forms  strep  precipitous  rocksi,  ctpvcmBv 
where  a  mining  town  ntood  and  wliprt*  the  rtiius  of  a  church  mrt  stvl 
seen.  lu  the  syenitic  jKirphyry  vein  traversing  tlie  mtca-«chiat  are 
colotMMil  vein-blocks  of  cupper-ore,  grey  cop[M'r-<ire.  blue  carbonate  of 
copiter,  siliceous  malachite  and  copper-pyrites,  alau  browo  orr  and  iron- 
pynies,  and  leatl-gtance.  Nut  far  from  Milanowatz  the  mira*ackt«t 
contains  garnet  in  abundance,  and  ini)>eddtd  layers  of  honiUeaifie 
rock.  The  Kudna-Cilawa  mine  wiia  worked  on  a  4-fatluMD  ttio  wi 
magnetic  iron,  garnrt,  copper- pyrites,  and  carhtmatr  of  copticr.  Hwi 
the  geognoslic  conditions  nrr  manifold,  a«  at  MnulAnfirk  ;  LnMHlaBl^ 
8crpentme»  Clay-^latc,  Syenite,  .Mira-«chist,  and  tvninitenccur.  Paluw 
the  village  of  Kueuma  is  a  dcacrti-d  niim%  which  «ras  «ori[n|  fcr 
argentiferous  Icad-glanoe  in  the  porphyry  traversing  syeuilc  aod 
limc»tuiu*. 

[T.  B.  J.l 

*  Erd-Kuodc,  1«17.  voL  i.  p.  596^03. 
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On  LiMEBTONES  Ifl  CrVSTALLINK  SCHIOTS*. 

By  B.  CoTTA,  of  Freiberg. 

[Zeitichrifl  d.  dcutseh.  geol,  GetellKbaft,  1852.  4  Bmad,  I  Heft,  p.  47-S3.] 

Tbb  metainor[)hu»is  indicated  in  tht;  foregoing  ubservalioiifi  by  M. 
Scheerer  may,  it  a|>pear9  to  nxe,  be  followed  up  further  than  to  the 
mere  local  tonditions  of  cn'stallixation.  The  limestone  has  often 
been  softoned  (by  heat),  to  a  greater  degree  indeed  than  the  rocks 
enclosing  it.  In  tliis  »)t^ncd  condition  it  has  then  been  squerzcd 
into  the  neighbouring  fissured  rocks,  in  an  eruptive  form,  from  out 
of  its  original  place  of  deposition,  so  that,  besides  regular  beds,  it  now 
sometimes  forms  also  rein^,  ramiticationis,  and  block-like  masses  in 
them, — it  has  disturbed  their  lamination  or  beddinc, — and  en- 
closes fragments  or  separated  laminte  of  these  rocks.  Would  not  a 
like  result  happen  if  we  were  to  arrange  alternating  layers  of  wax  and 
glass  or  lead  and  glass  and  subject  them  to  heat  and  une4ual  pressure 
in  different  directions,  so  that  the  wax  and  the  lead  would  soften  and 
melt  and  the  glass  remain  unmelted  ?  The  softened  or  melted  state 
of  the  hmestonewaa  then  succeeded  by  a  crystallo-granular  consistency, 
accompanied  by  the  formation  of  substances  at  the  line  of  junction  of 
the  rock-masses,  which  chemistry  may  readily  explain.  In  consider- 
ing the  subject  in  this  view,  we  must  take  care  not  to  regard  the 
granular  limestone  in  the  same  light  aa  the  true  pyrogcnous  eruptive 
rocks  that  have  been  poured  out  like  lava  from  the  interior  oi  the 
earth.  To  exist  in  an  eruptive  form  as  the  result  of  melting  is  evi- 
dently quite  different  from  being  ejected  from  subterranean  sources. 
This  view,  which  has  been  urged  by  C.  Leonhard,  I  have  before  now 
sought  to  establish  in  the  case  of  the  granular  limestones  of  Miltitz  ft 
iJchwarzenberg  J,  and  Striegisthal§  in  Saxony,  and  also  of  Auerbachy 

*  This  paper  has  reference  to  M.  Scbeerer*!  paper,  mpra,  pag«  4,  and  to  M. 
Delesse'a  paper  on  '  Limrstone  in  Gnoi&s/  Annales  des  Mines,  tome  xx. 

t  Jahrb.  f.  Min.  1834,  p.  319;  and  Geognustische  Wuiderungcn,  part  1. 

X  Eriiiut.  d.  geogn.  Kartc  von  Sachien,  part  2.  p.  242. 

S  Jahrb.  f.  Min.  1851,  p.  572. 

jl  Gnindriss  der  Geog.  u.  Ueolog.  1846,  p.  304. 
VOL.  tX.'-^PART  II.  O 
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in  the  Bcrestrasae.    A  great  many  localities  mi^ht  be  quoted  for  Om 

fmrpose,  if  one  would  take  the  trouble  carefully  to  rumpare 
ocflJ  descriptions  relating  hereto.  Tliat,  huwever,  ii  little  in  aooord* 
ance  with  my  dexipi^  for  I  well  know  that  it  is  daup*roU9  to  eudeavoar 
to  explain  in  particular  points  of  viL'w  tlu-  observations  of  aootlirr, 
wben  the  observer  himself  was  not  actuated  by  those  riewi  nor " 
them  in  the  least  in  his  conaiileratiou.  Ilavini^  offered  thtw 
remarks,  to  which  the  concluding  part  of  M.  Schrerer  s  pap^r 
given  rise,  I  will  confine  myself  to  the  expressed  wish  of  \{.  IM« 
to  notice  briefly  some  few  particulars,  of  my  own  ob^  rrlatiqg 

to  the  occurrence  of  granular  limestones  iji  crystalli  a  plu»> 

uomenon  also  that  is  in  part  connected  with  that  gruup  ut  uuuerak^ 
which,  it  appears  to  me,  generally  where  they  occur  to  any  extcnl, 
oripinnte  in  the  contact  of  hniestone  with  siliceoun  or  clay- 

Limestone  of  Thnrami  nrur  IheatUn. — Near  TlianUMl  tbt 
•ilifcrous  clay-slate  contains  a  Bne-grained,  grey,  aud  ■OHMwIm 
mitic  hmcstone,  in  a  layer-like  mass  iMirnetiuied  of  oomidcnbla  CUdt- 
ncss.  At  the  up|K'r  and  lower  aurfacra  of  the  limntoDe  are  nvy 
numerous  alternations  of  thin  IiuniDdB  of  limestooo  and  dajr-^late. 
The  limestone  is  trarerscd  by  the  great  Tharand  quanxoae  porfihjr^r 
rein,  and  along  the  line  of  junction  of  the  vnn  and  the  umatOQc 
there  ore  sometimes  peculiar  Amty  breccias,  in  which  hmrvtmiF  frag- 
ments are  cemented  together  by  <»lc-spar  and  brown-niiar.  Betwtca 
and  in  the  fragmentft  druse*  have  been  drTelo})etl,  so  tW  wtiirtimBi 
merely  the  walU  of  the  dmse  ca%'itT,  nnlv  a  line  in  thirhnrtt  aail  fioea* 
ing  the  outer  surface  of  the  fragment,  is  all  that  mnaoM^  Is  tW 
druietc  are  found  crystals  of  Un>wn-spar>  Calc-tpar,  Ha«ry^|iar, 
Gypsum.  I nui- pyrites,  ( '^)pper-pyritr}i,  Lead-cUnec,  and  Wgnaf,  OBt 
1K>ne  of  those  mineraU  that  are  so  charactrnittie  of  the  contai  t  ■■! 
ces  of  hme«tonc  and  siliceous  rock.  A  )»erf<vt  mehiny  ami  eooe* 
ingling  has  not  uken  plu*r  at  Tharand ;  there  b  evidnet  mlj  af 
low  stage  in  the  process  of  change. 

Limettone  u/ZaunkiruM  tn  ^'oxony. ^This  6ne  aiui  highly  rmlall»- 
granulnr  limestone  lies  in  (he  mica-M-his(  of  the  Alleobei^  diatriil, 
and  is  pnrAlhl  with  its  lambatioQ.  Abora  and  below  ban  alae an 
numerous  alternations  of  limcaCoaia  and  uMFadual  lanimai.  If  w 
fancy  the  Tharand  limeslonr  ue\t  to  the  endong  oUT-slatr  in  a  aaac^. 
wluit  higher  stage  of  change  (but  not  absolntelyiDeite^).  wr  havtlicter 
us  the  Zaunhaus  conditions.  The  whole  masa  of  the  ZaimhaaB 
marble,  howrrer,  is  mnrmTrr  permrated  by  a  lam*  t|uantitT  of  anal 
while  mica-tlake«  niiraUel  with  the  lamination.     It  is  a  ('ipcdixio. 

Limetionr  of  fl  uiui^dfl  in  Havana. — This  forms  a  thick  and  ex- 
tensive bed  in  the  mica-«chist  of  the  Fichtelgrbirg.  where,  alaog  a 
long  curved  line  between  Trustau  aud  Hohenberg,  it  has  given  liae  to 
a  great  number  of  uuarries.  It  offen  the  appearance  ofa 
intrrcalAtcd  l>ed  in  the  micanichist,  but  it  haa  Ifntinular 
and  between  the»e  tliieker  portions  it  someCiaMi 
At  iU  aurlaoe  this,  like  the  very  similar  hmestooe  of  i 
ia  often  aeeompamed  with  brown  iron  on*,  which  has  aMiraMlt  ti- 
lted from  tlie  deconpoakioo  of  spalhoae  iron  itoni.  Tw  btmik 
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U  fur  die  most  part  fine,  white,  aiid  crystallo-granular,  somewhat  rich 
in  magnesia,  and  at  many  places  a  true  dolomite.  As  accesson-  ingre- 
dients, it  contains  TremoUte,  Garnet,  Talc,  Serpentine  (at  Thiereheim), 
Fluor-spar,  and  Gra|)hite.  At  Gopfersgruu  the  mica-schist  bordering 
on  the  limestone  contains  Idocraso.  Perhaps  the  snuth-west  continua- 
tion of  this  bed  is  represented  by  a  kind  of  [Erlaofels]  iu  the  mica- 
schist  beyond  the  Fichtelgebirg  granite. 

We  evidently  have  here  to  do  with  a  large  mass  which  for  a  long 
time  has  conaisted  of  a  combination  of  granular  Umestonc,  dolomite, 
and  Bpathose  iron,  the  last  of  which  has  been  converted  into  brown 
iron-ore.  May  we  not  regard  this  whole  gronp  of  intimately  com- 
bined rock -substances  to  have  originally  con^tisted  of  clay-sIatc  with 
thick  beds  of  Uraestone,  partly  dolomitic,  and  of  carbonate  of  iron, 
such  as  very  often  occur  togetner  ij»  the  coal-fonnatioii  ?  The  mica- 
schist  has  resulted  from  the  clay-slate,  marble  from  the  thick  lime- 
stones, spathose  iron  from  the  sphterosiderite,  and  at  a  later  period  by 
a  different  kind  of  change,  the  brown-ore  from  the  spathose  iron. 

At  Stemmas,  not  far  from  Thiersheim,  the  limestone  in  distinctly 
penetrated  by  numerous  granite  veins  ;  hence  it  appears  that  the  great 
Fichtelgebirg  granite  district  bordering  on  the  mica-schist  to  the 
north  is  altogether  of  a  later  origin  than  the  mica-schist  \nth  it«  in- 
cluded beds,  and  al^o  that  perliaps  it  had  a  share  as  a  cause  or  pro- 
moter in  the  metamorphosis  of  the  whole. 

Limestones  of  the  district  of  Sckwarzenherg  in  Saxony. — In  the 
mica-schist  at  Schwarzcnberg  occur  a  great  number  of  graiuilar  lime- 
stones and  dolomite  that  have  long  been  used  as  fluxes  by  the  iron- 
smelters,  and  termed  **  Flosslager."  These  so-called  beds  (as  I 
formerly  noticed  in  my  *  Explanation  of  the  Geological  Map  of 
Saxony,*  part  2.  p.  'M3)  are  not  true  layers,  hut  flat  masses, 
forming  veins  and  occupying  fissures,  which  run  nearly  iiarallel  with 
the  direction  of  the  lamination, — sometimes  contain  fragmoiit.H  of 
neighbouring  rocks,  or,  cutting  through  the  lamination  of  the  mica- 
schist,  form  ramifications,  and  at  no  place  exhibit  those  numerous 
alternations  along  the  contact-suxiaces,  as  we  observed  at  Tharaad 
and  Zaunhaus ;  but  on  the  contrary  they  hare  nearly  always  a  clearly 
defined  line  of  demarcation  above  and  below.  Tliese  limestones  are 
very  often  accompanied  with  beds  of  ore,  whicli  lie  in  the  mica-slate 
in  a  position  quite  analogous  to  that  of  the  liraestones,  and  the  rela- 
tion of  contact-formations  and  including  rock  is  preserved  throughout. 
The  ores  form  immediately  either  the  bottom  or  the  top  of  tlte  lime- 
stone, and  are  remarkable  for  their  richness  in  various  minerals : 
they  have  supplied — Ilornblenilc,  Actinolite,  Chlorite,  Garnet,  Ve- 
Buvian,  Allochroit,  Konphohte,  Peuouite,  Sahlitc,  Pistacite,  Mica, 
Talc,  Picroliie,  Treniolite,  Scrpeatine,  Steatite,  Felspar,  Diopsids, 
Zoisite,  Helvine,  Axijiitc,  Prase,  Magnetic  iron.  Magnetic  jjyrites. 
Iron  pyrites.  Copper  pyrites,  Araenious  pjTites,  black  m»d  brown 
Blende,  Lead  glance.  Tin  ore,  Scorodite,  Arseniate  of  iron,  Calc-spar, 
Barytes,  Fluor  spar.  Bitter  spar,  Gypsum,  Metaxite,  CeroUte,  AIo- 
lybdenum,  white  and  green  Lead  ore,  &c.,  which  must  certalidy  have 
come  into  existence  under  different  conditions  and  at  different  times. 
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The  original  cuuse  of  their  formation  appears,  howvT«r»  Co  bt 
nccteH  with  the  mutual  occurrence  of  limestone  and  mlieroaa  rodk 
(mica-schist  and  greenstone). 

We  ought  cerLainlv  to  mention  that  the  limestone  !iom«<ixn«s 
in  the  micn-schist  of  this  district  unaccompanied  by  the  orei,  «od 
also  that  very  oOen  rocks  of  the  greeiurtone  character  and  rich  in 
ores  ore  present  in  the  mica-schist  without  any  limestone  tiaiciiiug 
the  schist  in  their  neighhourhond.  Colcareoiu  beds  or  iujerljoiui,  m 
but  small  extent,  may  however  possibly  have  been  employed  urAr 
particular  circumstances  wholly  in  the  formation  of  such  amr^atiaot 
of  minerals.  This  Huppoftition  is  stren^hencd  by  the  aiuuogous  csie 
of  the  soMr&lled  [Erlanfels]  in  the  same  district,  irhich  appean  to  hsv» 
originated  in  an  mtimatc  commingUng  (by  beat)  of  grrenatoDe  aail 
limestone. 

The  Limestone  at  Miltits,  near  MrxMrjL,  is  fine,  white,  tofenhljr 
pure,  and  grnnuUr;  it  gi'nerallv  lien  parallel  in  the  homhlmde-aduA, 
but  nt  its  borders  it  sends  small  rnmitieations  into  the  Utter.  It  aln 
contains  fragments  of  the  schist  and  even  of  granite  and  qoartaoK 
porphyrv*.  \Tliich  latter  it  must  have  taken  from  rlsruhrrp  ibaa  il» 
own  locally  disdtrlM-d  region  (unlesa  }K*rchance  they  wenr  prraeol  la 
the  earlier  thick  limestone  beds).  At  the  ctrntaci -surfaces  oT  the 
schist  and  limestone  thero  are,  at  Miltitz,  traces  of,  as  it  wvrc,  a 
melting  together,  hot  few  pnrtinilar  minerals.  As  such  I  knoiranlf 
of  Oaruet,  Tonrmaline,  nnd  Iron-pyritcs.  The  Tourmahnc  indnd 
mav  have  bclonf^i'd  perhnps  to  the  enclosed  granite  fragm«nU. 

AVcrr  AuerLoch  in  Jlery$trajue  a  fiue  granular  limmtoor  foms  a 
vein  from  20  to  50  feet  thick  m  the  gneiss,  gnmite,  and  im-niie.  Ito 
border  consists  in  part  almost  entirely  of  laocrase,  GBmrt,  FrtiMf. 
and  WolUstoniie.  Disseminated  in  the  timcstour  Uirrv  aiv  ako 
iloniblrndr^  Orammatite,  Iroo-glimnieT,  Marcasile,  and  CsBiia^ 
pyrites.  In  the  neighbouring  gnein  tbcrr  ooenr  kmm  Mpvatr  niM 
of  Magnetic  iron. ore. 

The  l)fttomite  of  ySe»imendorf  near  FrtiUer^  beloogsto  tlicgMMI( 
It  ts  traverse<l  by  vetiut.  but  shows  no  particular  mmerak  oB  tW 
contact -surfaces,  altlmugh  it  is  ex]>osed  in  moiiy  mincv  and  OnvnM. 

The  Crottendorf  limettoHe  is  the  moet  important  in  the  Riyliiia 

fDeias  dislriet.   In  one  of  the  large  (|naiTiea  opened  in  it,  il  ea^AitaS 
I83H)  I'xtruordinarily  violent  Uiidings  and  Iwlitings  of  the 
perfect  jumhie  of  cur\c*,  *lip<,  sutielinrtU,  and  «TneliniiIn.     Th» 
ftone  ia  8O0W-white»  pa*i^^ng  to  f^ri';  > 
fia^•c^ulkcdi,  and  nnt  uiit'n-iinrnily  .. 

IvbicTi,  when  abundant,  priultier  a  kind  ul  IjumuaUuQ.     It 
Iron-pyriirs,  Tremolile.  and  Slatc-s^iar. 

LaAtly.  I  will  ben*  mention  that  the  so-called  Egrraa  (ldocrMv)i, 
togi'tber  with  I'rricline,  (iamrt,  and  irranimatite;  al  Htrlan.  acnr 
RfEiT,  alMi  iM'tonfl:  to  n  granular  limestone  bed  or  vein  in  thr  aoiifal^ 
the  granite  ili^imt. 

(T.  B.J. 
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On  the  Saccharoid  Limestone  in  the  Gneiss  o/*  Mc  Vosoes. 
By  Prof.  A.  Delesse*. 

[ADoales  des  Minn,  4  Ser.  toL  xx.  p.  Ul  ft  w;.] 

The  saccharoid  limestouc  in  the  gneiss  of  the  Vosgea  is  met  with 
at  Chiupal,  Laveline,  Gemaiiigoutte,  Wiscnibach,  Salute  Marie,  aud 
Sainte  Croix  aux  Mines.  It  is  always  completely  enveloped  by  the 
gneiss,  in  which  it  fonns  irregular  or  lenticular  masses,  hke  those 
which  hare  been  noticed  as  ocairhng  in  Scaiidinuviu  by  MM. 
Schecrer  and  Keilhau.  These  Vosges  limestones  have  been  inciden- 
tally uoticed  by  former  writers,  aud  are  remarkable  for  the  beauty 
aud  great  variety  of  the  minerals  they  contain. 

Chippal.^lhc  saccharoid  limestone  of  Chippal,  near  Croix-aux- 
Miues,  forms  an  irregular  mass,  of  1 5  to  20  metres  in  width,  and  50 
iu  length ;  and  is  enclosed  in  a  schistose  gneiss,  which  contains 
fjuartz,  orthosc,  and  much  brownish  mica.  The  limestone  is  tra- 
velled by  a  granitoid  rockf,  of  a  rose  or  brownish  colour,  granular 
in  structure,  and  almost  entirely  cousistiug  of  orthose-felspar.  Being 
much  penetrated  by  calcareous  matter,  it  effervesces  strongly  with 
acids.  The  gneiss  and  Umestonc  appear  to  have  been  brought  to- 
gether in  a  melted  state  and  to  have  mutually  interpenetrated  each 
other,  the  irregular  granitoid  veins  being  injected  into  the  latter. 
At  its  contact  with  the  limestone  tlie  granitoid  rock  is  edged,  to  a 
thickness  of  several  ceii  timet  res,  with  a  hyilrosUicate,  which  is  green, 
with  a  greasy  lustre,  softer  thnn  felspar,  and  often  accompanied  or 
impregnated  by  quartz.  This  hydrosilioate  is  produced  by  an  in- 
cipient pseudomorphosis  of  the  felspathic  matrix  of  the  granitoid 
rock,  (inrl,  from  researches  made  by  "W.  Delesse,  appears  to  be  nearly 
allied  to  the  pyrosklerite  noticed  further  on. 

The  line  of  separation  between  the  limcstoue  and  the  granitoid 
rock  is  constantly  marked  by  a  kind  of  seam,  which  is  intimately 
connected  with  the  limestone  iu  the  form  of  very  thin  laminae  having 
the  structure  of  the  haMe  variety  of  quartz.  These  are  seen  by 
dissolving  the  contaet-surfnee  of  the  limestone  in  acid.  The  lamimc 
are  moulded  in  the  interstices  of  the  cleavage  of  the  carbonate  of 
lime,  which  they  represent  in  relief. 

The  Chippal  limestone  is  a  fine  white  marble,  crj'stalline  and 
lamellar,  like  the  Paros  marble;  sometimes,  however,  it  is  compact. 
It  is  quarried  for  the  marble-works  of  Epinal  and  for  hme-buming. 
It  is  a  pure  carbonate  of  lime. 

Several  minerals  occur  iu  ttiis  limestone,  especially  in  the  quarries 
on  the  upper  part  of  the  hill.  They  are  sometimes  dissetiiinated 
irregularly,  sometimes  they  form  serii's  of  nodules  and  druses  or 

•  The  abstrart  here  given  of  M.  Dclesae's  detailed  occoimt  of  the  Voftpes  Ume- 
Itouen  fonos  a  necessary  accompaniment  to  the  foreginn);  papcn,  un  limcgtoon  in 
crj'stalljne  rnckn,  by  MM.  Schcerer  and  Cotta  (tupra,  p.  4  and  p.  15),  who  appear 
to  have  been  induced  to  publish  their  obserratioDft  by  the  publication  of  this 
Memoir,  and  by  eommunicatinn  with  M.  Delease  on  the  xnbject. 

t  The  relations  of  the  Umesione  uid  the  gruiitoid  rock  are  shown  in  the  plate 
accompanying  M.  Dctcsse's  Memoir. 
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veins,  pnrallel  witli  the  line  of  contact  o(  tbe  UiiicAtune  aim)  ihe 
granitoid  rock,  and  following  all  the  siuuoBJties  uf  tb«  Utter.  Tbcae 
minerals  arc  Pyroxene*,  Mica,  and  P)  rosklcrite,  whicli  is  wUte  or 
CTeeni«)>i,  and  in  some  cases  penetrates  the  limestone  in  the  form  of 
dendrites.  OccasiouaJly  there  is  a  little  Amphibole.  Qoartx,  aiMi 
Graphite,  the  last  in  deep  hlack,  microscopic  scales,  ratlin  mv. 
Spinellc  also  occurs,  sometimes,  in  small  octaliedrals,  bluiab  grej  simI 
transparent.  MM.  Putou  and  Foumet  have  also  observed  Coodio- 
dite  in  small  orange-yellow  cuncretious. 

Lacefine.  —  Several  masses  of  saccharoid  limestone  nmtr  nrar 
Lavetine.  This  is  n  variety  of  the  foregoing,  lamellar,  grryub  wlutr 
or  light  bluish  grey.  White  felspar  is  often  develonml  as  vatu^ 
which  are  sometimes  parallel,  sometimes  irregidar.  When  the  >< 
are  very  abmidant,  the  limestone  passes  iuseu^iblv  into  the  cod 
gneiss,  the  miueralogical  compoailioii  of  which  dues  not  diffrr 
that  given  by  M.  Naumftnit  for  gneiss  geticrally.  TlkP  Lavtfioo 
limestone,  like  most  crystalline  limestoncfr,  when  bruised  i  <  hifco  ft 
fcrtid  and  bituminous  odour.  It  contains  Pyroskienle.  Ticmoiili^ 
Mica,  magnetic  and  ordinary  Iron-pyrites,  and  a  great  nvmfavr  cf 
minute  grains  of  Graphite. 

Sphene  also  occurs,  in  microscopic  brown  rrystaU.  Quarts  is  oAis 
found  forming  veins  or  minute  agglomerations,  with  very  irrticttUri/ 
indented  outlines,  the  crevices  of  which  arv  occupifd  rilher  by  frinor 
or  limestone.  Pyrosklerite  also  accompanies  thexc  i^uartxaar  hnum 
at  some  points  where  the  felspar  is  in  contact  with  the  smiiuaiHiig 
limestone.  Wlien  treatetl  with  atrid,  the  limrstane  of  Laieliaa  M 
found  to  contain  a  large  proportion  of  mineral  ,     '         ".r 

HiHSs  or  dt'vcloiHii  within  It  as  linulrites.      Aum.  -:r 

anil  Quartz,  whicli  contribute  to  its  hardness  and  sUuU  out  ua  thrn 
Mrnthercd  surfAcrK.  1'his  linu'stoue  is  (|uarrie«l  for  (he  uiarbl^»orlt» 
of  KpinaJ. 

A  limestctnc  exactly  similar  to  that  of  Laveline,  auil  alao 
in  gneiss,  is  met  with  at  (!•  'U\  above  Vctepdn. 

St.  l*hUtfrpr.—T\w  9JUr.  iii-slnnc  of  the  CMUa  is 

briiiw  (hr  old  workings  of  St.  l*hilip|H*,  nrar  St.  Mario  M 
(llnnt-Rhin)  ;  and  the  quany*  in  which  it  is  worked  ((or  Inne-bon^ 
ing)  contains  such  a  variety  itf  minerals  that  it  forms  <)uite  a  oUMfl^ 
logical  museum.  Tlie  Umestum*  aud  the  gueiaa  are  prparmted  mofv 
distinctly  than  at  Laveliue  ;  nevertheleti^  the  feroier  is  Uq^/ 
charged  with  a  reddish-brown  mica,  which  alio  occorv  ui  the  laMer, 
and,  in  some  sort,  constitutes  a  passage  fhrn  the  bmeiiioDc  fa  tht 

leiss  ;  and  therr  aiv,  moreover,  nianv  alternations  of  the  twn  rorks, 

may  In?  mth  in  the  old  ipiarhrs  tiigher  up.  The  mitxerals  are 
prettv  gimFrally  drvrh>pc<l  in  (he  Itmt'Stone,  and  rwa  in  tho  Bicia^ 
as  vrnis,  parallel  to  the  hue  of  junrtiou  and  the  lamination  of  tKc  tvn 
rocks  t,  which  dip  to  the  S.K„  at  an  angle  of  aliont  20*. 

The  St.  PUilip|H>  limestone  in  runi|MiM'd  of  white  rryislalfiar 
mella?  entanglctl  in  every  dirrction :  it  is  onljr  ID  the  ftMOm  Off  hi 


< 
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*  TheM  minerab  sn  de*cnhrd  in  ikuil  by  U,  DslcMe.  Lc.f-  III  4c- 
t  Sec  n.  s.  A|.  II  of  U.  Dakwc's  Memoir. 
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the  j^eodes  tlint  tho  tine  transparent  ciystala*  of  c&rbonate  of  lime 
are  seen  to  tcrminiite. 

According  to  Monnet  this  liniefltone  is  magnesiau,  but  the  ciperi- 
menta  M.  Delesse  has  made  together  with  M.  Carrifcre  show  that, 
when  it  is  freed  from  the  magnesiaii  silicates  disseminated  within  it, 
it  contajus  traces  only  of  magnesia.  This  Hmestone  is  worked  at 
some  places  for  cement  (hydraulic  Ume)  ;  ou  which  subject  M.  De- 
lesse offers  some  observations  (p.  151). 

The  minerals  (lisseminated  m  the  limestone  of  the  St.  Philippe 

?uarry  arc  Mica  (Phlogodite),  PyrosUerite,  magnetic  and  ordinary 
ron-pyrites,  Spinelle,  Sphene,  and  Graphite.  Tliese  arc  desrribcu 
in  full,  p.  151-161.  The  dissemination  of  the  mica  conTerts  the 
limestone  locally  into  a  Vipolino,  Orthose,  Oligoclase,  Pyroxene 
(Melacolite),  Amphibole,  and  Sphene  (see  p.  l(il-W)6)  occur  in 
small  and  rerv  complex  veins  traversing  the  gneiss ;  and  most  of 
them  arc  found  alsi>  in  nodules  in  the  hmestone,  where  they  are 
associated  with  one  or  more  of  the  disseminated  minerals.  The 
minerals  in  the  veins  have  their  crystals  usually  better  developed  than 
those  in  the  Hmestone.  The  St.  Philippe  limestone  is  not  traversed, 
like  that  of  Chippal,  by  veins  of  granitoid  rock  with  an  orthose  base  ; 
but  it  contains  a  great  number  of  nodules,  generally  felspnthic,  which 
are  met  with  in  most  of  tlie  saf!charotU  limestones.  These  M.  Delesse 
proceeds  to  describe  in  detail  {\\.  Ifi6-17*2).  They  are  elongated  and 
flattened ;  and  they  form  irregular  aiid  discontinued  beiLs,  which  are 
generally  parallel  to  the  lamination  both  of  the  limestone  and  the 
gneiss.  Sometimes,  however,  the  parallel  series  of  nndules  at  one  level 
are  connected  with  those  at  another  by  strings  of  similar  ikmIuIcs  nm- 
ning  across  the  lamination.  These  nodules  correspoml,  in  their  very 
irregular  form  and  disposition,  with  the  equally  irregular  veins  in  the 
gneiss.  The  nodules  are  composed  of  several  concentric,  ellipsoidal 
zones  of  three  minerals,  separated  one  from  another  as  distinctly  as 
the  nodules  are  from  the  limestone,  and  succeeding  each  other  pretty 
constantly  iu  the  following  order  firom  without  inwards, — Mic* 
(Phlogodite),  Pyrosklerite,  and  Felspar  (HalleflinUi).  The  felspar, 
however,  frequently  disappears,  leaving  the  other  two  minerals  to 
constitute  the  nodule.  The  other  minerals  that  occur  in  these  no- 
dular and  tlrusic  bodies  are  Kaolin,  Orthose,  Sphene,  Amphibole, 
Pyroxene,  and  Quartz.  In  some  peculiar  nodules  saccharoid  lime- 
atone  is  found,  with  Ma^e tic- j}y rites  and  Graphite. 

At  St.  Philippe  the  felspar,  whatever  may  be  ita  character,  always 
occupies  the  centre  of  the  nodules,  and  M.  Delesse  has  not  found  it 
in  isolated  and  distinct  cirstals  like  those  disseminated  in  the  sac- 
charoid limestone  of  fialtunore,  Gol  du  Bonhomme  (Mont  Blanc), 
Kaiserthal,  or  in  the  metamorphosed  lunestone  with  Grypkaa  arcuata 
of  St.  Laurent  (Su6ne-et-Loire). 

The  gneiss,  which  is  well  developed  in  the  neighbourhood  of  Sainte- 

Marie-aux-Mines,  generally  contams  Orthose,  Quartz,  and  Mica,  and, 

in  certain   cases,    bomblendic   Amphibole,   Garnet.   Gmj)bite,   &r. 

(p.  172,  &c.)     The  gneiss  that  is  m  contact  with  the  St.  PhiUppe 

*  See  Memoir,  /,  c.  p.  l&O. 
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Umostooe   la   hlmmt   entirely    cumpanrd  of  v  tove-^ptfi 

brownish  or  blackish  g;recn  Ainjiliilmlc,  Gani  ■<■».     In  tHe 

St.  Philippe  quarry  the  liiueiitonc  with    nmli;  « 

niicnccnus  UoieBtone.  whith  pasw-^j  into  a  gim-  -n- 

hlfiide,  and  Mica.  This  is  suweoilfil  hy  a  gn<'us  inniTjtfd  m  rrerr 
direction  hy  very  irrti^ular  veins,  orteii  derived  from  ibt*  ntck  itaeU. 
These  veius  cousisl  of  Orthose,  Pyruxeue.  OtigocIaaCf  AiiiphaU>l«',  mmI 
Sphenc.     The  6rst  two  are  the  most  abundaut  (ji.  17A)> 

Professor  llitchcock  has  described  a  goeia*  CKTuning  hi  jjiiw 
chusctts,  wliii'h  is  accompauied  by  a  ^rmt  derelopmaat  of  mahMXotd 
fimestonc.  This  sncis,  in  which  PyroxoDo  ii  occaiiooilljr  ■irrrjatnt 
[.with  Splieuc,  M.  Delesse  coitsiders  to  be  probably  of  the  mbm  a^i 
•B  the  gneiJis  of  the  Voageb. 

In  the  cavities  of  the  St.  Pliilip|Tr  piriiUf  as  well  a*  in  the 
nd  in  tiie  veins  of  nrthost*,  are  tonnd  Albitr,  Artimit«. 
and  Spheut^ ;  and  M.  DrU-s.^'  particularly  rrtVm  to  the  gnoH  waratj, 
and  even  ahsenre,  of  quartz  in  the  veins  and  in  tlic  uodalm^  aa  wcfl 
AS  in  the  ^^uuiitif  fu^lniIl^  tlie  ruuf  of  the  Untestoue. 

iUlhou^li  the  mineralugical  eonipositiun  of  the  rfimt  ill  the  (BOM 
difftTH  bontewhat  from  that  of  the  HotiulM^iad  althougli  thry  funbar 
dilfer  in  the  circnniAtance  that  the  former  are  ramifiej  ami  tntimmt^ 
cntmrctrti  with  tlir  gnei$».  and  the  latter  arc  roiiuded  atid  di^UmctSf 
A'^fit/nttr'ti  from  ttie  limestone,  yet,  it  maat  l>e  noticed,  tlur  Tnnaand  tlir 
nodiiien  havr  the  grrat  proportion  of  their  mineraU  in  nmmnn, 
capeciolly  the  OrtlioM*,  thr  rcUpar  with  a  greasy  htsirr.  tlu-  .ViR|)hi» 
bole,  the  Pyroxene,  and  the  ^pheue,     llem^  it  ia  |<i  vt  tber 


were  formed  8it]iultanco«*lv  and  had  the  aainr  on; 


itat  thr 


diflVrencffl  they  present  in  their  po«uion  and  constitution  mutt  i< 
attrihutrd  to  the  nature  of  their  encWing  rocks  renpertiM-K.  &iu^ 
in6uencc  niurcover,  wom  not  e%em»ed  only  at  the  tmiinrnt  of  tW 
secretion  and  cry^tAllixittiun  of  (he  veins  and  iioduli-  '  '  Vjui  bcca 
frit  during  (lie  phv%irnl  nod  rhemieul  c*<>ndilianA  to  '  tP^*"*** 

^ni  the  liineatone  uafe  been  Aince  ^ubnutted.  The  i'<kr«j»iaf-nCe»  Utt 
uice»  appears  to  owe  its  formation  to  paeudomurphir  aotion  ife- 
•liipefl  hy  th#  intervention  of  the  limestone. 
Ader  aorae  mteral  notices  of  »tatuar>  marblea,  and  of  the  dokmito 
hk  ibe  gneiia  of  Maudray,  M .  Dcicaae  prooeeda  to  obaorr  that  W 
Mvlden  tlie  UmMtone  ami  the  endoamg  gocils  aa  cuMmponmtom^ 
though  it  would  be  f  xce«4ingly  dtffietdt  to  dcterraiiM  thv  4lgt  of  tbv 
jevflial  rocka  ao  sHoated  with  any  exactitude.  The  orrhmid  Baa- 
jltdOM  of  the  gpieiM  in  the  Voigct,  Tnited  ^ 
Scandinavia  are  regarded  hy  M.  IMnac  u  b<  i  ^ 
La«tlv.  be  obfter^'r*.  tliat  the  mineral*  of  the  Voip- 
ha»e  oern  fi>nne*l  siinultanrtUDily  in  »'i'-  Iimr-,ffir».-  - 
are  unn(H.Mim|uuned  hy  metalUc  nni- 
j^.i  ...;.... I  iJia-uumena  by  ^*""^'  •'■  .  i..».i  .n,.i.  ,.r»dt 
{•  thiMc  which  m  ..iaaud  rlaewhrre  laar*  imidaeed 


inrtainieT\>ua  orva  tu 


■raimida 

[T.Vlj.; 
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On  the  Structure  o/"  Agate.     By  Theodore  GOmbel. 

[Leonhftrd  u.  Bronn'i  N.  Jabrb.  t  Min.  u.  s.  w.  1B53,  pp.  152-157.] 

The  curious  and  beautiful  apponrances  afforded  by  agates  bave  long 
made  Iheni  of  primary  importance  in  mineralogical  cabinets ;  but 
until  of  late  years  particular  attention  does  not  setm  to  have  been 
paid  to  the  intenial  structure  of  these  bodies.  Dr.  J,  Zimmerman 
is  the  first,  of  my  knowledge,  who  observed*  that  the  different  varie- 
ties of  quartz — aa  amethyst,  calcedony,  camelian,  jasper — formed  the 
concentric  layers  of  the  nodules,  which  were  either  hollow  or  occu- 
pied with  crj'stalsf. 

In  the  Jahrbuch  of  the  Imperial  Geological  Institute  of  Vienna  for 
1851  J  is  a  very  inleresthig  memoir  on  the  interior  structure  of  agates 
by  Prof.  Dr.  Franz  Leydolt,  where  he  states  that,  on  being  submitted 
to  the  action  of  fluoric  iicid,  the  amorphous  portions  are  dissolved 
before  the  crystalline  layers  or  bauds ;  and  the  agate-surface  behig 
thus  prepared,  it  is  made  ubc  of  in  printing  an  exact  copy  of  itself. 
The  six  beautifid  plates  accompanying  the  memoir  perfectly  exem- 
plify Prof.  Leydolt*R  views,  and  show, — first,  that  the  parts  towards 
the  outer  surface  consist  of  several  spherules  variously  combined, 
which  are  (^imposed  of  layers  of  diverse  character ;  secondly,  tliat 
towards  the  centre  of  the  nodule  is  a  large  mass  of  amethystine 
quartz,  the  nucleus  of  the  latter  again  being  formed  of  very  small 
concentric  spherules. 

In  the  'Jabrbucli  fur  praktische  Phormazie,*  &c.  I(S.52,  is  a  short 
paper  of  mine  on  the  rotator)-  motion  of  matter  in  the  amorphous 
condition,  in  which  I  have  shown  that  in  a  sphere  of  blown  glass  tlie 
material  is  not  homogeneous,  but  consists  of  lamelloc  overlying  one 
another  at  varying  angles  and  confusedly  distorted.  As  in  the  thin 
pellicle  of  blown  glass  the  intimate  structure  of  the  soap-bubble  is,  as 
it  were,  fixed,  so  I  sought  to  mnkc  fiirrhrr  researches  by  means  of  ex- 
periment on  molecular  movement,  such  as  can  be  observed  in  so  many 
iubtauces.  One  of  thu  most  8ucc(?s.sfid  experiments  was  the  use  of 
melted  stearine,  with  which  ver\'  fine  graphite  had  been  mixed, 
spangles  of  which  ea&ily  indicate<{  the  intimate  motion  of  the  mass. 

•  In  his  Tasclienhuch  fiir  Mincralogie. 

[t  Se«  abo  Ur.  Hauiiliotrs  Paper  uii  the  Agate  Quarries  of  Oberstein,  Quart 
Joum.  Geol.  Soc.  vol.  iv.  p.  213.— Transl.] 

t  Vol  it  no.  2.  p.  124. 
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By  this  easy  expcrixneat  it  appean  that  in  some  parts  iherr  wai  a 
strong  tendency  to  tlir  formation  of  spheres,  and  which  exiBted  cfCD 
in  the  interior  of  the  loi^r  Kph«rc«»  f^^S  ^^  ^  fmaUar  sphcnils. 
M.  Gfimbel  goes  on  to  describe  phenomena  of  a  somewhat  Bmibr 
nntnrr  which  he  has  obaerved  in  melted  and  cuoUn^  metala*  such  m 
lead  tint]  antimony ;  and,  as  Leydolt  noticed  that  some  rcsahsoCtbt 
action  of  Huoric  acid  ou  glasti*  are  explnnatoiy  of  the  structure  of 
agate,  so  has  the  author  made  similar  obserrations  when  sheet  Inut 
has  been  acted  npun  by  the  vapour  of  sulphuric  acid.  M.  Gumbcl 
offers  some  remarks  on  the  dilferent  surt^  of  agatfti,  and  noticrs  lliai 
the  subject  in  in  inany  respects  of  great  iuterrst,  especially  aa  rvganb 
the  formation  of  oolite,  the  spherical  structure  of  basalt,  &c. 

(T.a.J.1 

Oh  Matlockite,     By  C.  IUmmblsbcrg- 

[Loaohard  u.  Broan'n  N.  Jahrb.  f.  Bdin.  u.  t.  w.  1853,  p.  173 

Uxxv.  p.  Ul  H  Mf.] 

Tub  new  mineral,  Matlockitot*  ia  Tery  similar  in  extrmal  appMnaei 
tu  Corneous  Lead  (Muno^Arbonate  of  Lead,  Blri'humerx),  and.  to- 
other with  the  tatter,  it  has  been  found,  aaaociatcd  with  rwthy  galcn^ 
|at  tbe  deserted  Cromford  mine,  near  Matlock.     Both  are  Trry  rare. 

Compact  fra^nents  of  tlie  Murto-cArlNiimtr  arc  tfaoapareutt 
leas  or  yellowish,  lustrous,  and  prettT  fi;c»eraily  clca;Tabl«_in 
direetions  at  right  angles  to  each  other.    Brooke  X  unI  ~~ 
Nidda^  describe  the  crystals  of  this  minerml.     UammelabMg 
ita  ^>ecific  ^rarity  to  bo  rt*3()5.     In  p4iwd«r  it  was  in 
deoomjKHird  evrn  bv  cold  water,  cldorite  of  l«ad  being  wt  hm 
analysis  is  giren  below. 

In  MatUvkiti-,  a  sia^le,  hut  very  perivct,  pkae  of 
baeu  obserred.   Tliis  mineral  has  been  rerognisrd  aa  a  baial 
of  lend.     The  spedttc  grarity  of  the  (lowdrr  i$  S':>.fA7>     Ita 


I 


Ita 


62. 


Mstloddto. 
ChlorioB. . 

L<-ad     ... 

Oxygen       .      2  ««  /  ^^  '^ 


41-50  r^^ 


Oln.i 
Ctfhoiiic  add 
Oxide  of  lend 

('hlorinc. 
Lead     . 
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On  GLACBiEBiTKyWiai  Sotrrtl  PBRt.      By  M.  U 


[Laoabarda. 


'•N.Jahrtktiria.a.L«.llUUp.SM|  mU  WotlU.  il 
Aaa.  voL  Ixx.  p^  II  */  «f.J 


Thk  Brongniaytin  or  Qhidierite  ocean  in  cnriuli  nriMiM  b  no- 
doUr  nuMMB  of  a  fabaCanee  eallcd  "Tiixa,**  whirii  tb*  Milkor 


*  See  also  ComptM  laodu,  uxi.  n.  M6. 

M«,4sv.i^ 

f*»  Anntlrti,  lUL  |K 


l4»l.  &  KdUb.  PIUL  M^  4sv.  i^tt.  ^  ttOy— ' 
d.  Ucuuch.  gcot  OctrfiachBft.  *^  U.  ^  IM. 
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nited  as  a  boracic  compoxmd.  According  to  Frankeuheim,  the  cry- 
itals,  attaining  a  size  of  from  1  to  l^  inch  [Gtrman],  differ  from 
those  of  Brongiiiartin  previously  known  iu  their  angles,  but  slightly 
howerer ;  the  form  also  somewhat  differs.  Sometimes  the  crystals 
appear  perfect  and  transparent,  sometimes  white  and  lainiuated,  the 
fissures  being  ocrttpied  bv  the  above-mentioned  Bubstanrc.  Spec. 
gTav.=2'(>-l  ;  hardncss=2'5— ^VO.  Its  behaviour  in  the  alembic  aud 
before  the  blowpipe  is  like  ihat  of  the  Spanish  Brongiiiortin.  An  aua- 
^lysisgave —         Lime    19*6 

Soda 21-9 

Bulphnric  acid 55*0 

Boracic  add. 3'6 

1000 

Formula :  NA  S  +  Ca  S 
The  presence  of  borax  is  no  doubt  due  to  the  admixture  of  thft 
mineral  substance  in  which  the  crystals  are  imbedded. 

[T.  H.  J.] 

On  the  Classification  (/Rocks.     By  M.  DvMONT. 

[Acad.  Roy.  de  Belgique,  Ballctitu,  185^,  t.  xix.  no.  5.  p.  16.] 

In  tliia  communication  M.  Dumont  proposes  a  distribution  of  rocks 
and  mineral  deposits  generally  into  three  classes,  according  to  the 
mode  of  their  fonnatiou,  and  tne  use  of  the  word  Geyeerian  as  a  de- 
signation for  the  tliird  of  these  classes*. 

The  chemical  as  well  as  the  physical  study  of  the  crust  of  the 
earth  is  now  beginning  to  engage  a  portion  of  that  attention  which 
for  some  years  has  been  almost  exclusively  devoted  to  palaeontolog^' ; 
nor  can  it  be  doubted  that  inqiuries  which  may  hereafter  enable  tJie 
geo]ofi;ist  to  explain  both  the  physical  and  cbemicAl  conditJnn  of  the 
earth  s  crust,  are  necessary  to  a  right  understauduig  of  the  past 
history  of  its  successive  chaiigcs.  M.  Dumout  appears  to  feel  tliis 
when  he  suggests  the  threefold  division  of  the  rocks  and  strata  of  the 
MTth  above-mentiotied,  and  the  adoption  of  a  new  designation  for  one 
of  them.  He  observes  that  the  terms  Neptunian  and  Plutoniau 
cannot  embrace  all  the  forms  of  mineral  deposits.  The  term  Nep- 
tuuian  natiTrally  comprises  all  stratified  de|>osits  wJiich  have  been 
formed  under  the  action  of  external  causes,  and  have  therefore  been 
called  by  Uumboldt  exogenes.  They  have  been  produced  generally 
under  the  influence  of  water,  exhibiting  phtenomena  of  a  mechanical, 
chemical,  or  physical  nature,  and  often  containing  the  relics  of  organic 
bodies.  Such  strata  which  arc  quarirose,  shity,  cUyey,  cfl'careons, 
doioniilic,  or  carbonaceous,  and  are  either  laminated,  compact,  sandy, 
conglomeratic  or  organic,  sometinica  appear  nearly  in  the  conditiuu  of 
their  original  deposit,  and  sometimes  in  a  state  of  great  alteration 
con8e([Uent  upon  the  action  of  internal  causes  subsef^ueut  to  their 
deposition,  a  change  in  consequence  of  which  ihcy  have  beeu  desig- 

*  [For  remtrki  on  a  d&M  of  rocki  termed  ^€olian,  scf  Captain  NeUon't  Com- 
moaicatioa  on  Coral  Formatioas  In  this  Number  of  the  Jonnial — En.} 
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nntcd  MetAmorphic.  Tbe  tonn  Plutonian  comprise*  those 
which  hare  been  produced  by  igneous  action  from  internal  canita,  and 
have  been  therefore  called  by  Humboldt  mdoffeius.  Such  rock*  «iv 
crystalline  and  somedmes  cellular,  are  felspathic,  and  appear  eielisr 
in  masses  or  have  been  cmptedi  like  lavas,  in  streams. 

By  the  term  "Geysenan*'  M.  Duinont  proposes  to  dengnatr 
those  rocks  which,  though,  like  the  Plutonian,  they  have  been  pn>- 
duced  by  causes  acting  from  within,  have  not,  like  them,  hem  rand 
by  heat,  but  have  been  formed  by  either  aqueous  or  naeoof  smiM 
tions.  The  Plutonian,  in  fact,  have  been  formed  Uke  laras,  theG«T. 
•erian  like  sublimed  sulphur.  Geyserian  rocks  are  mctallifrroaa, 
rarely  felspathir,  are  confusedly  crystalline,  concretionary  or  eeUuUr, 
and  exhibit  a  very  different  aspect  to  that  of  the  Plutonian.  On  the 
other  hand,  though  sometimes  conglomeratic  or  composed  of  trans- 
ported materials,  and  formed  under  the  inHuencc  of  wafer,  ihcy  arc 
distiiiguishod  from  the  Neptunian  by  tlieir  w&iit  of  iitnUtfication.  by 
the  metallic  and  mineral  <iubfttanccs  they  coulain,  hy  thr  ab«ci]cv  of 
organic  remains,  by  a  crystalline  or  concretionary  stnictun%  mud 
especially  by  their  mode  of  formation. 

Such  are  the  views  of  M.  Dumont ;  and  altbongh.  as  he  states,  it 
may  be  sometimes  difficult  to  draw  the  line  of  ! :  ^Ttween  rockji 

of  these  various  modes  of  formation,  and  tli<     •  .1  may  appear 

involved  in  and  subsidiary,  t»ometime<i  tu  (he  Pluioman.  somrtimn 
to  the  Neptunian,  it  m  certainly  desirablr  tliat  the  geologist  ihimU 
feci  and  admit  lliat  tgneuu.i  fusion  alone,  as  8up|>0Md  to  be  rrcog- 
ULzeil  in  plutonic  rucLs.  or  the  onlinarv'  actiou,  wuether  mecbanira]  or 
chemical,  of  water,  as  reeogtiired  in  N'eptunian  rock^,  cannot  explain 
all  the  pheeuoniena  of  rock-format  ions  and  of  mineral  vrinx  ;  whilst 
the  lerni  ''Ge^Bcrian"  sufficiently  explains  the  nature  of  the  other 
actions  M.  Diunout  considers  to  have  shared  in  the  production  of  tJie 
general  effects  observed. 

[J-  K.  P.] 

On  TiTANitJM  in  Mr  Qarz.     By  Pr.  ULHirn. 

[Leoahartlu.  Bruaii'i  N.  Jahrb.  f.Min.  n.i.w.  Ift&3,p.l7ft:  Ucfidil a.  V«rhMA. 
d.  CUutthdrr  Verdtit.  18^2,  |>.  29  ei  mf,] 

ZiMMKRMAN  has  mentioned  the  occurreiiice  in  (he  Hart  of  Rutilc 
and  Nigriue,  which  have  been  found  in  the  Basic  and  aa  rolled  fms- 
ments  on  the  Kclccr.  TitAuitc  has  now  also  been  mK  with.  A 
short  distance  above  the  uppenno«t  uuarry  of  tht  Kadau  Thai  then 
is  a  vein  traversing  a  kind  of  mica-schist.  The  fvtn  is  ;i  fret  liiiek. 
and  is  chiefly  ocetipirtl  by  rri'statline,  coarae-flrttned  OrthtirLaacv 
columns  of  which,  from  1  to  I  inch  long,  arc  inCanBiaded  with  a 
mineral  decom[>nMng  into  yellow  and  brown  hrdrstcd  oude  of  iron. 
The  Titiuiite  is  foimd  throughoQt  the  mas*  ''?{tar  in  Uttfe 

particK's  luid  ni  er^iitaU,  of  a  dear  and  hv,  -^   colour,  and 

about  2  inches  in  length.  Tho  VCSD  alio  btttf*  uuartj  and  a  thick 
grvyi^h  white  mineral,  which  perfaapa  may  be  Wcnirrite ;  m  that  caae» 
aoDordiug  lu  WOhlcr,  Apatite  alao. 

1T.B.J.J 
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On  the  Origin  o/" Crystalline  Limestones. 
By  Prof.  A.  DuLKssE. 

[Bullet.  Soc.  G^l.  PrMce,  Dera.  S^r.  tome  ix.  pp.  133-138.] 

M.  Delessk,  hftvin^  just  previounlv  reviewed  the  jreueral  chu- 
racters  and  mintTal  contents  of  liiffcrent  crystnlline  limpatones*, 
comiiu'iices  this  communication  by  dc-fining  "metaniorphic  limestone'* 
Biitl  " iiu'tamorphif  rock"  aa  a  rock  which  has  been  subjected,  at  a 
period  postf-rioi*  to  its  formation,  to  considerable  modifications  iu  ita 
physical  or  chi'inieal  [iroperties.  These  nioditic-ationt}  are  brouglit 
abunt  by  the  development  of  divers  muieraU,  by  changes  in  its  struc- 
ture of  aggregation,  or  in  its  structure  of  separation,  as  well  as  iu  its 
chemical  eonipositioa.  The  modifications  in  the  physical  jtroperties 
of  the  rock  reauk  IVoin  the  action  of  heat,  electricity,  maj^netism, 
pressure^  as  well  as  of  all  ihe  agents  that  can  bring  into  play  mole- 
cular attraction  and  repulsion.  The  niodiRcatious  in  its  chemical 
properties  arise  from  the  introduction  of  new  substiuices  iu  the  rock 
Dy  injection,  Sublimation,  secretion,  cementation,  and  especially  by 
infiUration. 

M-  Delcpsc  then  observes, — it  appears  to  me  that  the  crystal- 
line limestones  should  be  considered  metamorphici  though  certainlv 
tliey  are  nu'tamorjdiic  to  vitv  *liffereut  degrees  ;  still  they  have  nil 
been  subjected,  since  their  deposition,  to  inodiBcation.s  in  their  che- 
mical, or  at  least  their  physical,  properties.  There  are,  however, 
some  limestones  that  form  an  exception  ;  namely  those  which  have 
been  deposited  by  chemical  precipitation,  and  which  were  originally 
crj'stallme :  these  are  not  to  be  confounded  witli  the  nietamorphic 
crvHtalliiie  limestoues,  uordo  they  coutain  the  uihierals  characteristic 
of  the  latter. 

The  crjstalline  limestone  of  the  gneiss  of  the  Vosges,  which,  from 
its  mineralogical  and  geological  characters,  iM.  Delease  considers  to 

[*  Loc.  cii.  pp.  120-133.  Sec  aliui  PajHTs  by  M.M.  Dctesse,  Cotta.  uid  Scheerer. 
tupra,  pp.  4,  IU  &  19,  ft  «^.— Tkankl.] 
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be  a  mctamuqiliic  liniestoiio,  itt  then  particuiarly  ailvcrtrcl  to 
characters  arc  sumnctly  cJesoribed  ;  ami  M.  Dolftwe  urrKmU  to 
that  jtrohnblv  the  limestonp  wa.*«  orieinfllly  dfponteu  rtthrr  in  mam 
from  water  rtiiygeJ  with  carbonate  ot  lime,  or  aa  ^rata  by  the  wvIct* 
of  the  Bca:  the  beds  in  which  the  Hniestone  hoji  hoi'i)  ititrrvAlainl 
belong  without  doubt  to  cortnin  (Urisions  of  the  Trauaition  Group; 
and  moreover  all  geolojiists  wlm  Imve  studied  tlu*  Vo«4<i*»  ba»*  f^ 
garded  the  giicis?  enclosing  the  lim<*«ioiu*  n^  mrtamoqihir. 

The  phenomena  that  have  producrd  the  ini-Umorphi«ni  of  thr 
gnt'i^  arc  unknown ;  but  a  group  of  Htrntn  ennld  be  tmnsfomMl  i 
grtt'i.<is  only  by  the  introdnrtion  of  the  ipiantity  of  alkalin 
for  the  priMluotioii  of  the  felspar,  one  of  the  conatitiicnta  of  the 
Furthrr,  heat  muHt  havt*  Ihhmi  effeelirc  in  the  dc^'ela|ininit  of  tlw 
rryslalline  stnicture  of  the  liineslntii-  of  the  pnri«^,  sinrr  the  limr- 
Htotu*  contains  spitirlle,  ehoiidrotlite,  garnet,  atiiphdrotr.  pTro\mrft 
&c.,  that  is  to  say,  mineraU  of  an  igneoiM  origin,  Kinrr  tlicy  arr  foiiml 
in  the  linie^tunes  on  the  flnnk.i  of  Vesuvius,  or  in  ihi*  icjdi""'-  ■*'  ■-"•fi 
of  other  volcanws  now  active,  sncli  as  those  of  Tnuriife,  I ' 
On  the  other  band,  ihrrr  could  not  have  lM»rn  eonipU-it-  i  ^^  ■  r 
in  the  crystalline  Umenlune  of  Norway  MM.  Nauumnii  anil  K  in  i 
hnw  obdcr^ed  IVagineuts  of  coraUf- 

Ttie  nature  of  the  ver>*  uuinrroiis  minerals  of  the  cmulfiaft  fimc^ 
0tone  ai»o  gives  great  iumrobabiliiy  to  the  hvpocbcM  of  cumplrte 
fusion.  It  ap|)««n  indecu  tliat  rocka  which  Wve  brra  revlomi  to 
a  fluid  state,  and  which  have  hail  an  igneous  origin,  vnch  m  Livaa, 
have  always  a  vi-ry  nimple  miucraiogical  composition.  Tttrr  wr 
essentially  formed  (»f  two  miiu'rals;  the  one,  ol  llie  felspar  e^im^  in 
which  are  cimi'^ntred  the  alumine  and  the  alkalies;  tbr  ochrr,  of  |}ir 
pyroxene  or  |>eridote  kind,  in  which  are  concentred  the  ondfoHnm, 
magnesia,  and  lime.  In  **  crystalline  UmcHtone,"  on  the  coolimfT, 
there  arc  various  silicates,  xnnictimcs  with  a  single  base,  •asiir> 
tim<^  with  many  ;  and  these  silicates  are  often  aaaociatcU  chhrr  with 
free  siles,  or  with  silicates  not  saturated  with  btiMi  mofwwri. 
together  with  these  silicates,  there  are  verr  eDCT|;Hi^  snMmibinrfl 
baati,  Btich  as  magnesia  (j>ericlase),  ahiminc  (corindon) ;  there  avr 
also  metallic  oxi<l(*M,  such  as  the  oxifles  of  iron,  which,  under  cerCn 
rirctimstann's,  appear  to  have  Inhmi  cnntemjioniry  with  tlir  limestooe ; 
Olid  there  are  compound  oxide*,  such  as  the  *]'  '*  •  rorskitr,  ia 
which  the  oxide  playing  the  part  of  au  acid  (nl  .  '-^iiicMi^ii 

an  acid  miirh  less  enrrg<*lic  tlian  the  silex.  AS  c  c&fcUr  COttUtlhemA 
then  that  these  minerals  have  hern  fonnrtl  with  the  iWMmillMUl  of 
beat,  or  of  the  molecular  aclioiLi  which  it  developed  ;  hat  if  if  ^M* 
mil  to  admit  that  they  result  from  a  coutplete  fusino  of  the  cfTirtal- 
liiie  liraeftooe. 

Morvorer  many  facta  prore  that  feUpar  may  he  tufHiJ  a 
without  tbr  interveutiun  of  a  great  heat ;  for  exampU*.  in  ibe 
of  La  I'oirie  (Vosges)  crystaU  of  leK|iar  are  drvelnped  in  tlie  dav- 
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hoLi  (ar|ifiloliles),  wliich  certainly  hnve  not  bocii  nielleil,  and  the 
•tratilication  of  which  is  quite  recognizable.  At  Morel,  in  the  Com- 
mune of  St.  Laurent  ( Sao nc-et- Loire),  crystals  of  pink  ortliose,  of  an 
after-development,  exist  in  a  limestone  with  Gryphtwa  arcuata,  which 
has  a  crystalline  stntcture,  but  characterized  by  a  greyish  yellow  tint 
somewhat  different  from  its  usual  colour.  Lastly,  at  Steinmal,  fel- 
Bpar-crj'stals  have  been  observed  by  M.  vou  Dochen  in  the  inside  of 
the  abdominal  buckler  of  a  liomahnotu^.  In  the  same  manner,  the 
TraiLsition  prcywackes  in  the  ntiglibourhood  of  Thann  ntul  to  the 
south  of  the  Vosges  are  very  often  completely  impregnated  with  fel- 
spar, and  still  we  hnd  in  them  uunitTouy  remaiiut  of  plants  which 
hiiTe  been  well  preservfil  in  spite  of  the  later  development  of  crystals 
of  felipar  of  the  sixth  system. 

Tlie  intimate  and  nmtuol  penetration  of  the  limestone  and  gtieias 
showa  that  both  have  been  reduced  to  a  plastic  state,  if  not  to  actual 
fluidity;  and  the  dissemination  of  the  felspar  in  the  limestone  mass 
shows  also  thai  the  gneiss  must  have  been  suiticieully  pusty  for  the 
felspar  to  hove  been  secreted. 

The  penetration  of  the  Umestone  by  the  gneiss,  as  also  the  undu- 
lations sometimes  presented  by  l)oth  rocka  at  the  line  of  junction, 
make  it  evident  that  pressure  was  brought  into  piny  to  a  great  cxU^nt 
during  the  crystallizaliou  of  the  gneiss ;  this  has  produced  in  the 
limestone  fisdures  generally  parallel  to  it»  line  of  cunUict  with  the 
gneiss,  and  comparable  to  those  formed  in  a  book,  the  leaves  of  which 
are  s<jueezed  or  [jressed  back  laterally.  These  fissures  have  been  im- 
mediately filled  by  the  secretions  of  matter  diffused  in  the  limeatone, 
and  they  have  given  place  to  the  parallel  zones  of  nodular  concre- 
tions*, whilst  the  same  matter  funned  the  veins  or  the  Uuing  in  ns- 
Bures  of  the  gneiss.  Alt!mii^h  in  most  of  the  metamorphic  hmestoiiea 
the  minerals  are  especially  dcnelojied  in  the  natural  joints  originatiDg 
iu  stratiiication,  these  nuilules.  on  the  coiitrur)',  in  the  limestone  of 
the  gneiss  of  the  Vosges,  appnreinly  owo  their  parallelism  to  pre*isure. 

Pressure,  like  heat,  lias  been  al.so  effective  in  acMmting  moleeulrtr 
attraction  and  in  develo])ing  the  different  miuends  disseminated  in 
the  limestone. 

Subsetjuently  to  the  crystallization  of  the  limestone  and  of  the 
gneiss  certain  mhierals  have  been,  and  probably  are  still  being  modi- 
fied by  chemical  action  arising  from  infiltration,  so  that  new  niinerala 
are  formed  by  pseudoniorphosis ;  as  for  example,  the  pyrosklerite. 

[T.  R.  J.] 


On  the  Formation  a/Crystalmzed  Minerals. 
By  Aug.  Drevermann. 

[Aniioleo  der  Chemic,  1863,  vol.  bucxvii.  p.  120.] 

A  SERIES  of  exiH'rimcuts  with  which  I  have  been  lately  engaged 
seem  to  throw  some  light  on  the  formation  of  crystallized  minerals 

[•  Vidt  tupnx,  p.  21.] 
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from  &(|!ieous  sululioiin.  I  »tarto>(l  upon  s  conTiction  thftt  cnnrtais 
found  in  geotles  could  have  been  fomiiNl  neither  hy  enijionitian 
hy  refrigeration  of  itnturated  nolutions,  and  I  think  I  liavr  iiuoixrvM 
in  discovering  the  mode  of  formation  of  sueh  minemU.  Tbr  nirtbod 
is  equally  appUcabh'  to  very  solahle  or  eUghtly  soluble  bodies  aod 
adniitA  of  an  infinite  variety  of  inodifieatiuns  in  \lA  merhantsm.  Ita 
principle  is  nothing  eUe  than  a  gT&(l»al  alteration  uf  the  affinity  of 
the  solvent  for  the  dbtaolved  body,  so  that  the  prrctpitjUioa  ooeon 
ver)'  slowly.  The  gradual  change  of  chemical  force  la  obUnwd  hf 
the  diffuriion  of  one  liquid  into  another,  such  an  iu  mixing  piodtict  A 
volid  precipitate.  Tlie  arran^ment  of  tlie  apparatus  is  the  mam  tm 
in  Grahanr^  e\{>ennieuts.  Powdentl  chrunmte  of  potMh  WM  ftlSMll 
in  the  bottom  of  a  lonij;  glass  cylinder,  and  |>ovrdercd  oitrBteof  lf«l 
in  the  bottom  of  another-,  both  were  then  tilled  with  watrr.  sad 
placed  in  a  btrge  boaker-glas^  which  containeil  water  rnnagfa  to  coiivr 
the  two  cylinders.  Iti  a  few  month's  the  nitrate  of  lend  had  diAMnl 
out  into  the  beaker-glasit  and  formnl  several  iMvutiful  amorphcns 
compounds  on  the  edge  of  the  cylinder  in  which  the  chrom*t«  hmA 
been  placed.  In  the  interior  of  the  cylimlrr,  t>eautiful  piuk,  hi^dj 
refractive  needles  of  Rothbleienc  (PH),  <'rt),)  were  deporilcd*  abo 
little  dark  red  rhombic  plates  of  Melnnochroit  (;U*W),  L»CiO,).  TImp 
needles  of  neutral  chroniate  found  in  this  manner  attaiurd  to  thrrcor 
four  niillimetre.4.  and  then  fell  to  the  bottom  of  the  crlxmirr,  wfacR 
the  eoiiditionft  of  their  development  wen*  wajiting.  llad  it  not  beCD 
for  this  circunistan(*e.  they  would,  no  doubt,  iu  tlmv  or  four  < 
have  got  to  l»alf  an  inch,  or  even  morr.  8*jnie  rryntals  of  W< 
bleierz  ( }*bO,  dh)  formed  in  the  tuune  ti-km*1,  owing  no  dotiht  to  tht 
eircunntance  that  the  ehronmie  contained  some  carboiatg  of  nn>Mh 
In  a  similar  ninnner  I  oblninc^l  rr^'stals  of  calcstiar.  also  rnoiBhir 
plati^  of  *.'(-a(),  no.  rO,+  I  HO,  aiid  some  sliiuing  uc««Um  which  I 
believe  to  be  aCaO.  PO,. 

As  this  method  is  |H>rfectly  general  in  ita  principle  and  profcta|w 
plirnblr  to  hucU  ctmipouiuU  as  carlKinate  nud  rhromate  of  l«ad,  i»c 
may  safely  atiirin  that  the  iusoluhiliiv  of  a  cotupotuid  will  no  lnn|n 
prevrnt  its  being  prepared  hi  a  crystollhie  fonn.  Itappraivd  iaihw 
exf>enmenis  a^  if  the  great  length  of  time  which  eU|>ard  bdbn  ihr 
eryntols  fonn<il  was  owing  tn  the  salts  not  diffusing  oat  rmpidljr  oioaich  ^ 
I  ihcn-fore  motlificd  the  fortn  of  the  ex|HTiment  by  pLaring  «  TviMcl 
full  of  a  dry  salt  inside  a  larger  vesM*l  mntaining  a  mlutioa  joit 
9ufKeient  in  quantitv  to  cover  the  inner  vessel.  .\  i^tf^t 
fonnrd  (III  the  iiiuli,«:^olied  Milt,  and  in  a  few  ilayv  little  nri 
iKTivptihlt*  in  the  anior|>hous  mass*  which  nmtinued  Iu  grow 
tiA  the  matiTiaU  lasted.  In  this  way  I  ho(K'  to  obtaiA 
■Cr>'«tali»  of  hearvKpnr,  calcffpAr,  sulphate  of  lead  (Schwrrhirictl),  pv- 
romor])hite  (.'M'i'bO.  IH)  )-»-PM*h.  apatite,  &c.  Bv  aiffuMm  aim 
|0ohition  of  Hihentt'  of  iMit  kt-  of  alnniiiiate  m  potaah  I  hamt 

\Ut  obtiun   feUiMU-.     The  •  inn  of  terr   soIuImv  roaipiMMa 

ftiay  be  acconipUMied   hy  n  511  n-<.     Tha%  if  a  soltttiiai  of 

fttilphate  of  iron  in  a  lM*ukrr*^:  <  \'  nt\  with  a  thin  atnttun  flf 

water,  and  alcohol  gently  |HtureO  00  thr  (op  of  thai,  a  |eoM|«id  lapid 
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crvstAllization  is  obtuued.  It  is  probable  that  in  like  manner  crystals 
niav  be  prepared  from  aii  aeid«  nu  alkaline,  an  alenholic^  r>r  an  ethe- 
real solution  ;  and  that  f}ie  st'j)aratirm  of  two  bodies  by  alteration  of 
the  soUent,  go  often  employed  in  organic  chemistry,  may  thus  be 
coinliiiivd  with  n  separation  by  means  of  crystallisation. 

The  abftve-meutinned  erystals  were  idcntitied  witli  the  mineral* 
without  the  aid  of  chemical  analysis;  but  as  in  each  experiment  the 
number  of  possible  results  was  limited,  and  as  the  crystals  agreed  in 
their  general  chemical  deportment  and  in  their  physical  properties, 
85  well  as  in  their  mode  of  Hfrgrejj^ition  and  geometrical  forms  with 
the  minerals  named,  chemical  analysis  could  hardly  have  iucroaai'd 
the  certainty  of  ray  conclusions. 

[A.  W,  W.J 


On  Pseudo-apatite-     By  C.  Ramhelsbkrg. 

[Leuabard  u.  Broaa's  N.  Jahrb.  f.  Min.  u.  s.  w.  1853,  p.  184: 
Poggcnd.  Anna].  Ixxxr.  p.  '297.] 

The  substance  distinguished  by  Breilhau|>t  ns  Pseudo-apatite,  from 
the  Prince  Augustus  Mine,  near  Freiberg,  is  stated  by  the  author  to 
be  without  doubt  an  Apatite  affected  by  decumpositiuu,  as  its  ap- 
pearance clearly  shows.     The  analysis  gave — 

Phosphoric  acid  . 40*30 1  ou-fiw 

Lataum    <      f.^      >  oo'Jo 

Maguesift 0*14 

Oxide  of  iron 1  '7S 

Carbonic  acid  (Loss)  4^00 

Fluor  was  not  determined.     Of  chlorine  there  was  a  trace. 

[T.  R.  J.] 


0«  (he  Artificial  Proditction  q/"  Apatite,  Topaz,  and  some  other 
Fluor-minerals.     By  A.  Daubuce. 

[DulL  Soc.  G6aL  France,  Deux.  S^.  tome  viiL  pp.  347-350.] 

After  referring  to  his  former  communication  on  certain  experiments, 
that  confirm  the  idea  of  some  veins  of  tin  and  titanium  ore  having 
been  derived  from  the  diH'ompohition  of  the  chloruretij  and  fluorureta 
of  these  metals,  M.  Dnnbree  obscrviti,  that  apatite,  which  is  rare  in 
veins  of  lead,  copper,  silver,  and  of  most  metals,  but,  on  the  eontrary, 
very  commoidy  found  with  tin-ore,  may  have  [nubably  owed  its 
origin  to  the  presence  of  the  fluoruret  and  eblorurct  of  phosphorus, 
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unci  that,  by  ronliring  in  cxjicrimcnt  the  coiulilions  Bup^pcrtcd  by  g«v 
logicnl  ubsorvatioiiB,  artiticial  apatite  U  easily  obt&iiieil. 

By  pauuug  a  current  uf  the  vapour  of  perchlorurct  of  pbonbonu 
over  cauHtic  Unie  iu  a  porcelain  tube  submitted  to  a  dull  rea  hetd, 
alitor  a  reaction  accom]>aiued  by  a  moit  vivid  incaudcAoence,  there  ia 
formed  chloriiret  of  calcium  and  tribasic  phosphate  of  Ume.  A  por- 
tion of  the  chlorurct  of  calcium  remainn  tree  ;  another  portion  oom- 
bines  with  the  phosphate,  and  giveii  a  cUloro- phosphate,  inaoittbk  ia 
water  and  in  acetic  acid,  which  haif  exactly  the  compotttiaa  td  ■•» 
tural  Apatite. 

Under  the  microscope  this  chloro- phosphate  apprars  as  littW 
hexagonal  prisms :  it  has  then  not  only  the  compoNtiim,  but  alao 
the  crvstalltne  form  of  natiini]  apatite  :  its  density  is  *J'D<S,  whtch  ta 
a  tittle  less  than  that  of  natural  npotite,  and  thisariM.-^  without  doabl 
fn»m  the  latter  containing  the  tluornrct,  iiLsteod  of  the  chlururrl  oC 
eiilcinmy  in  a  jirednminatini;  nuaiitity ;  the  former  of  which  haa  a 
dcnsitv  murb  grenler  tliaii  the  iHttcr. 

If  slHekfd  lime  or  i>omni(>n  carbonate  of  liuif  (chalk)  be  OMd  m* 
stead  of  caustic  limt%  apatttf  in  elill  obtaiui-d. 

Magnesia  treated  in  the  same  manner  as  the  lime  prv9  an  anhY- 
droufi  phosphate  uf  magnesiH,  cr^'^talliu'd  iu  a  form  derircd  irom  tor 
ri^ht  rbomboidol  prbnt.  Hut  this  phofpbale  doM  not  nUin  th* 
chtoruret  in  the  state  of  combitiation.  This  difl^T«iiC«  bvinwu  the 
liehaiiour  of  magnfsia  and  lime  may  explain  how  it  is  that  magnaaUa 
a|»atitc  has  not  been  fotmd  where  the  ordiiwrv  anatite  so  frrqnently 
occurs.  Wognerite,  or  majcnesiau  apatite,  inaeeo,  has  not  been  urt 
with  hitherto  but  at  one  locality  in  tno  SaUbure. 

Alumina  and  the  aluminate  of  sodium,  treated  like  the  Umcw  do  not 
yield  a  compound  answering  to  apatite. 

Silex  heated  to  redness  in  presence  of  a  rurrmt  of  chlorwrt  of 

f»bosphonts  is  very  easily  decomposed,  and  fiimishrs  cfalomrcC  of  n- 
irinm,  which  is  disengaged  with  thr  chlorurrt  of  |>boaphon».  Tho 
facility  of  the  decomposition  of  sih'x  bv  chlorurrt  of  phnsphorus  fur- 
uislu'ii  Ajiparrntly  a  rnnrfuient  nu'thod  fur  preparing  the  rhloruivl 
of  silicium. 

Having  described  the  formation  of  a  substance  eloicly  memhfing 
topaz,  obtained  hy  snbnutting  nluniina  at  a  whitr  luat  to  the  action  ot 
a  current  of  fluunirt't  of  bilicinm,  and  havuig  nolia*d  other  faodiea 
more  or  less  reaembling  certnin  micas,  chondrotliti*.  and  Mrheelite  aa  the 
resuUa  of  Other  cumbinatious,  M.  Daubrvr  gues  on  to  say — these  two 
of  the  mini-rols  eharncterislicof  tin-onrs,  a|uitite  and  tojiaa,  uriytwlr, 

like  the  crj'stAlIiinl  oxide  of  tin  iuelf,  in  the  dceotiij^-'''' *  chltv 

rurcts  and  llnorurets,  and  by  a  pnxrdure  differing  f r  '  tlierlo 

employed  in  imitatiiig  these  minerals.  All  these  rvuLuuu-  t.A>ufinB 
the  ibeorr  of  metalliferous  veins  which  I  proitosod  iu  l^i4l«Tia.  that 
thr^  are  auc  to  the  decom|xi«itiou  o{  voUtilc  eldorurrta  and  BoonuHa 
arimng  from  prof  mnd  depths. 

The  author  then  altuda  to  the  prvdmblv  iut|H>rtAnt  pnrf  pUyvd 
ttn-»e  gasr*  in  thr  rnvtamorpboaia  oi'  certain  rock^.  ^ucli  a*  thr  t 
rocks  of  Saiony,  of  Villa  llira  iu  Braiil,  where  ihr  topu  ia  | 
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trntcd  by  oligist'ic  iron  And  rutile ;  and  such  also  as  the  Diimerous 
nirtiimoq>hic  rocks  characlmzed  by  thf  presence  of  B|»atilc,  like 
those  of  the  Zillerthnl,  of  St.  Gothartl,  of  Lake  llmen,  and  of  many 
places  in  the  United  States,  and  Iq  Cevlon. 

[T.  R.  J.] 


The  IxsECT  Fauna  of  the  Tertiary  Formation  of  Q^vtngf.n 
aufi  Kadoboj  in  Ci'oaiia.  By  Dr.  (Oswald  1Ieer>  Professor  rif 
Natural  History,  High  School  bikI  Gymnaiiiuni,  Zurich,  and  Di- 
rector of  tlie  Botanic  timtlcu.  Three  ]iarts.  4to,  Leipsic,  1847- 
1853.     With  -10  Lithographic  Plates. 

i}i>  Insrcten-Fauna  der  Tertiargebtlde  tnm  (Emngen  umf 
RON  Hadoboj  in  Crottiien.  Von  Dr.  Oswald  Ueer,  Professor 
n.  s.  w. 

The  first  part  (p.  230)  of  this  elaborate  and  beautifully  illus- 
trated liiBtory  of  the  Fossil  Insects  of  (Fningen  and  IJadoboj  ap- 
peared in  IH-17.  It  was  JeTotcd  to  the  history  of  the  CoJeoptern^ 
and  formed  the  first  part  of  the  first  divLsion  of  the  work — treatinj^ 
of  the  Jtpecinl  history  of  tlii-S  fauna — wliilHt  the  second  division  will 
embrace  its  generuf  historv.  In  this  |>art  1 1  y  species  are  described  nud 
figured  :=-l  01  from  (Enmgeu,  II  from  Uatlohfy,  3  from  Pnrschlug, 
in  Steyennark,  and  *J  froni  the  Upper  Rhme,  Canton  Zng.  These 
119  sjiecies  belong  to  79  genera  (.S-1  Families)  ;  the  Qiningen  sjiecius 
belonging  to  fiS  genera  (33  Families). 

In  the  second  part  (p.  2f>4).  1849,  figures  and  descriptions  of 
38  species  of  Gymnojpuitkiy  3  species  of  Ntruropfera^  HO  of  Ift/me- 
nopterot  9  q(  Lfpidoptera,  and  HO  nf  Diptera,  in  all  210  species,  are 
given. 

The  third  part  (p.  139)^  lately  published,  contains  desenptiona 
of  133  species  of  R/it/ncola,  belonging  to  31  genera  ;  these  are  illus- 
trated in  1  a  pbites. 

h  was  the  author's  intention  to  have  compKled  the  «;j*c(aA  history 
in  these  three  parts  of  hi^  work,  but  183  new  species  of  Coleopti-rn 
that  have  eorm-  to  baud  will  rtquire  a  supplemental  part.  With  this 
exception,  however,  these  thri-e  parts  embrace  the  special  history  of 
the  remains  of  the  sevt-ii  orders  of  Insects  as  they  occurred  in  tliis 
Tertiary  Fauna  of  Central  Europe  ;  and  (he  nnthor  may  well  say 
that  he  has  here  opened  out  a  path  through  the  still  obscure  Insect 
Kingdom  of  past  ages ;  atid  with  good  reason  does  he  hope,  that 
hereby  he  may  have  cleared  the  way  for  further  progress,  and  thrown 
some  new  light  on  the  darkness  of  the  Tertiary  Periods*. 

[T.  R.  J.] 

[*  ?or  Prof.  Heer's  History  of  Insecti  and  Notice  of  the  FobsU  Ants,  see  Qturt. 
Juurn.  Geol.  Soc.  vol.  vii.  2iid  Part  (TmnBUtiotik,  &c.),  pp.  61  &  68.J 
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Gkologir  appfit/uee  atut  Arts  et  a  rAGRicuLTuaR,  rvmprenamt 
rEn»emble  deA  R^vofutioM  du  iihhe.  Pur  MM.  V,  D'Onatusv 
et  A.  Gknte.  pp.  5;i4.  hvo,  P«rw,  IHol .  With  WoodcuU,  »»»J 
an  Engraved  Table  of  the  Geological  Epochs  iUii0trat«<(i  bv  nunir- 
roua  fig;urcs  of  Organic  lU'mams. 

To  meet  the  general  demand  of  the  numerous  daaaea  of  re*dcn  tad 
intelligent  inquirers  who  are  thirsting  for  the  means  of  telf-inctmc- 
tiou,  especially  the  industrial  and  agricultural  commaiiitie»»  the  wi* 
thors  have  prepared  thid  work  ou  geological  scieuoe,  rcfulcrioK  it  ■■ 
clear,  and  as  free  from  technicalities,  as  rircumstaneei  would  allov. 

The  general  design  of  the  work  comprises  three  chief  hcadi : — 
1.  I'he  study  of  geology  and  geognosy  ;  embracing  the  subjects  con- 
nected with  the  phvfiical  hintnn  nf  ihr  i  wrtb.  nlinniiihciT,  ■nil  iKiri. 
and  with  the  structure  and  composition  of  the  earUl  t  cnwt :  3.  Geo- 
logy' applied  to  the  nrtK  :  treatin)i;of  the  rocks  luefiil  tn  man,  wlvrthrr 
of  igneouR  or  of  sedimentary  origin  ;  and  nf  the  mrLallifrrous  nod 
the  nou-uieUdlilerous  minerals,  economiivdly  applicil :  ^i.  Cfrologr  in 
its  relation  to  Agriculture;  under  wliich  head  the  autiiors  caosMlcr 
the  Tcgetahle  soil ;  its  formation  ;  its  princi])al  clfmi-nt%  ui4  their 
influence  on  vegetation  ;  the  clasaiticAtion  of  MiiU  ,  the  Annejr  6t 
light,  air,  hent,  &e.  on  vegetation  ;  the  hygromi'tric  and  olKcr  phy- 
sicnl  proptTtit's  of  soils ;  and,  Ift'ttly,  the  improvement  of  soiU,  or 
the  application  of  inorganic  niauureM. 

Thf  work  is  coniiilcled  by  the  addition  of  a  ropiotia  viw»>iiil«in-  f/ 
leientidc  terms  used  in  the  ttork,  which  also  ser>-es  as  an  aX 

index.  Laistly,  a  general  view  of  the  stratigraphiod  rvUu...^  ,.\  i^e 
deposits  of  the  several  getiU>gieal  jieriods  is  e\hibiu*d  in  an  rngravni 
tabular  view  of  the  Terrains,  Fvmmf ion*,  m\i\  Etaffes,  vhrtwoio^^/nilt 
arranged  and  sevcrallv  accompauieU  by  dgures  of  tlnrir  clianctfrisdc 
or  planu.  [T.  R.  J.] 
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Om  a  netp  9j}rcirM  o^  ANTURACOTHtmrif. 
By  Hkhmann  von  Meyer. 

[Jshrtiuch  K.  K.  Geotog.  RcichunUalt,  1h:>1,  No.  1.  p.  ]AX] 

Twr  lower  j*w  of  an  AHthmeoth^rhtm  was  lately  found  in  «  (laeve 
brown-conl  in  the  Harbara  Minr.  at  .Montr  Promina,  in  DaloMtia. 
A  careful  drawing  of  the  afiecimeu  was  submitted  to  Voo  JMnrr, 
who  fmuul  that  this  fosMl  dt>e.i  nut  agntr  with  anv  kuovn  apfcfas. 
It  is  nearest  (o  A,  Semd^trfferi,  from  the  M'r^terwald.  but  ififlm 
from  it  in  the  form  o(  tht  lait  lower  muhun.  Von  Mever  tmmtB  tbe 
new  »pcci««  A*  Daimatimtm.  '  [T.  R.  J.] 


Quart.  Jotiru.  Ocol.  Soc.  vol.  tx. — to  face  page  50. 

Note  on  the  Fossil  Plants  from  Shetiaml. 

I  find,  upon  reference  to  the  Memoirs  of  the  Wemerian  Natural 
History  Society,  vol.  i.,  that  in  the  year  I8()S,  the  Kev.  Dr.  Fleming 
had  ftlroftdy  noticed  the  existeuw  of  plant-remains  in  the  sandstones 
of  the  Shethind  Isles. 

I  was  unaware  of  thiii  fact  when  I  made  the  short  communication 
respecting  the  ttuppnsed  Devonian  plants  of  Lerwick  at  p.  50  of  this 
volume  uf  the  Journal. 

The  aaudslone  of  Pajia  tstour  *,  says  the  Kev.  Dr.,  *'  is  exactly  simi- 
lar to  the  sandstone  in  the  Islands  of  Foulah  and  Bressay.  In  the 
former  of  thesie  islands  [Foulali]  the  sandetone  is  accompanied  with 
bituminous  shale  and  clay -iron  stone,  and  rests  on  gneiss  as  the  fun- 
damental rock.  In  Hressay  the  sandstone  includes  lieds  of  clny-slate, 
and  contains  vegetable  inipre^isions,  similar  to  those  common  in  the 
sandstone  of  the  coal-fields  of  the  Lothians.  llence  it  seems  reason* 
able  to  conclude  that  the  different  rocks  in  the  island  of  Papa  Stour, 
together  with  the  sandstone  of  the  Zetland  Islands,  belong  to  the 
Independent  Coal  Formation." — Loc.  eit.  pp.  174,  1/5. 

Tliis  paragraph,  although  written  forty-five  years  ago,  is  highly 
valuable,  and  shows  that  more  extensive  and  precise  surveys  are  re- 
quired before  we  can  draw  the  exact  line  of  demarojttion  between 
the  Old  lied  Sandstone  and  the  Carboniferous  deposits.  My  own 
opinion,  however,  remains  for  tlie  present  as  before  suited,— *'.  e.  thai 
the  Shetland  nlauts  in  questiou  belong  to  the  Upper  Division  uf  the 
Old  Red  Sandstone  :  tictween  which  formation  and  the  Lower  Coid 
Sandstones,  that  lie  himeath  or  are  associated  with  the  Carboniferous 
Limestone,  there  exists  a  very  intimate  coiniection  in  several  parts  of 
Scotland. 

[R.  I    M] 

Jane  23,  1853. 


*  The  two  islands,  Papa  Stour  and  FoalahtUe  on  tlie  western  side  of  Sbetlan^L 
Brcssay,  clou  to  which  Lerwick  ia  situatnl.  u  on  tbc  eailern  lide. 
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